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Magnetic Cards to Cut Data Processing Costs 





The National 315 will cut costs in any EDP sys- 
tem... both small and large-scale. National has 
taken a reel of magnetic tape—and in effect con- 
verted it into a deck of magnetic cards. Each deck 
of cards contains more information than can be 
stored in over 69,000 punched cards. In a single, 
magnetic card file system, National has combined 
all the advantages of all types of external mem- 
ories. 

National CRAM (Card Random Access Memory) 

does more work for less money. Here’s how! 
Flexibility: data can be quickly selected at random 
or sequentially ... over 88,000,000 alpha-numeric 
characters. Speed: the data on each card —in- 
stantly available—can be transferred at the rate 
of 100,000 alpha-numeric characters a second. 
Convenience and Economy: each deck of 256 cards 
is housed in an easy-to-remove card file that can 
be changed in less time than it takes to change a 
reel of magnetic tape. 


Circle no. 1 on reader service card. 


National’s Exclusive Magnetic Card File is only one of the oustanding fea- 


tures of the National 315 System. Learn why the National 315 is today’s 
most economical computer investment. Call your nearby National Repre- 
sentative. Or write: Data Processing Systems. and Sales, Dayton 9, Ohio 


THE NATIONAL CASH REGISTER COMPANY « Dayton 9, Ohio 
1039 OFFICES IN 121 COUNTRIES . . . 77 YEARS OF HELPING BUSINESS SAVE MONEY 
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OBSERVATIONS 


from the publisher 


EDITORIAL DEPTH 


WE EMPLOY FIVE FULL TIME STAFF EDITORS. 
Each is well qualified both as a technical person 
and as a writer. The least experienced of these 
has nearly ten years of background in this field — 
the most experienced over thirty years. This is 
more than twice the number of full time editors 
employed by any other publication in this field. 
Some publications show a list of editors in their 
“masthead” as long as your arm—but very often 
these are merely the names of persons who have 
allowed their names for publicity and contribute 
little or nothing to the magazine. 


In addition to the full time editors we have five 
associate or contributing editors who regularly 
participate in supplying material for features or 
assist in overall planning. 


It is interesting to note that besides the efforts 
of these ten “staff” people, ninety-seven other per- 
sons have written material for DATA PROCES- 
SING. These persons’ initials include every letter 
in the alphabet except QUXY—from Anderson 
to Zino. 


All of this material has been paid for at a rate 
higher than the national average for business pub- 
lications. Every article has been solicited by our 
editors or otherwise selected to fit a balanced edi- 
torial plan. 


The most important consideration to our editors 
is that material presented in DATA PROCES- 
SING has proper respect for your time — that every 
item is of sufficient value for you to take the time 
to read it. 


We call attention to this now because thousands 
of new subscribers have been added since our last 
reference to editorial content. 
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Cover Feature 
ECONOMIC ANALYSIS AND DATA PROCESSING 
I sacs ausnsioatnsiesioebiilioniinits 


Constant anlysis of firm’s economic status should be used in 
forecasting data processing equipment necessary in each 
phase of growth. 


Features 


ORTHOTRONIC CONTROL by Owen M. Rye......................:::::cceeee 
An explanation of how the Honeywell self-correcting error 
system operates. 

QUESTIONNAIRE ANALYSIS BY UNIVAC by Norman Bush.......... 
Questionnaire studies utilizing digital computer programs 
increase the scope of the analysis of data. 

COMPUTER CONTROL by Edward Webster..............................00005 
Sylvania uses three computers —all different —for many 
non-routine jobs. How time and costs are controlled and a 
smooth operation assured are detailed by the system designer. 

DATA PROCESSING SYSTEMS AND PROCEDURES 
ee, sss ccs avasavenaiidsccknassevsdocavasieawsebavaseaa 


The procedures group is considered here as the “nerve cen- 
ter” of the data processing department, bearing the respon- 
sibility for making recommendations to the management 
“brain.” 


Application of the Month 


LEDGERLESS ACCOUNTING by Robert A. Link ...................00....... 
New accounting machine adds flexibility to general ledger 


accounting. 


Monthly Features 


Ray Marien on FORMS 
WHO SHOULD Buy ForRMS’?.. 


Bill Klumpp on PUNCHED CARD IDEAS 


Joseph R. DeParis on EQUIPMENT 
PUNCHED CARD EQUIPMENT REVITALIZED .............. 


Raymond Dreyfack on PERSONNEL 
How’s Your DQ? ...... ec ccd case Ck i le ga 


Departments 
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AUTHORS 


G. EDWARD BISSELL (Economic 
Analysis and Data Processing) is a 
graduate of The University of Brit- 
ish Columbia, Vancouver, B. C. with 
a B.Com. degree and earned an M.A. 
degree in Economics from the Uni- 
versity of Ottawa. He gained audit- 
ing and accounting experience in 
Edmonton, Alberta with Winspear, 
Hamilton, Anderson and Company, 
a firm of chartered accountants, and 
with The Royal Bank of Canada. 
Mr. Bissell served with the Royal 
Canadian Air Force in various re- 
sponsible supply officer positions and 
as a systems and programming an- 
alyst with the RCAF’s large scale 
electronic computer installation in 
Ottawa, Ontario. He wrote several 
computer programs and developed 
the installation’s standard operating 
procedures manual covering pro- 
gramming techniques and proce- 
dures. He is now systems analyst 
with Remington Rand Univac, To- 
ronto. Mr. Bissell’s article, “Meas- 
uring Programmers Effectiveness,” 
was the cover feature of the August 
1960 issue of Data Processing. 


NORMAN BUSH (Questionnaire 
Analysis by UNIVAC) is a graduate 
student in the Department of Statis- 
tics, University of North Carolina. 
Prior to returning to graduate school 
in 1958 he was employed as a statis- 
tician for RCA Service Company at 
Patrick Air Force Base, Fla., and 
also for the Army Chemical Corps, 
Edgewood, Maryland. He received 
his B. B. A. in 1951 and his M. B. A. 
in 1952 in business statistics from 
City College of New York. 


ROBERT A. LINK  (Ledgerless 
Punched Card Accounting) is man- 
ager of the statistical department of 
the Billboard Publishing Company 
in Cincinnati. A native of Ohio, he 
graduated from Ohio University, 
School of Business Administration, 
and also attended the University of 
Cincinnati Evening College and 
Xavier University Evening College. 
He managed several data processing 
installations before joining the Uni- 
vac Division of Sperry Rand. From 
there he joined the staff of the Bill- 
board in his present capacity. Mr. 
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LOWEST COST 
HIGHEST CAPACITY | 


MOST FLEXIBLE 
CONTROL PAQEL STORAGE 






























e 16 sturdy, flat shelves, 14 are removable 
for relocation to give storage flexibility of 
| panels, forms or cards. 


e Stores |.B.M. or Remington Rand panels. 


CAPACITY 
RG eos icc sins ..... 910 Panels 
32 ... 908, 912 or 914 Panels 
OO Sa iy 901 or 911 Panels 


or any combination of above 


e All-weld construction and finished in 





grey enamel. 
e Space saving — 60%,” high, 25%.” wide, 
20%,” deep. 
| 
AND 
FOR THE 
BEST... 
ORDER 


WRIGHT PANELS AND WIRES 
IMMEDIATE DELIVERY 
All panels shown are all-new Wright Line 
panels with sections clearly printed in 
white and non-glare gold anodized alumi- 


num — strong but light. Complete infor- 
mation and prices available on request. 


Circle no. 2 on reader service card. 
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TENTS 


Better Management with the Bendix G-20 Computer 


Is this your company? The engineers pick the very best designs from hun- 
dreds of possibilities ... the controller reacts to financial changes in hours 
instead of weeks... the production manager maintains near-perfect inven- 
tories and schedules...the distribution system is truly optimized...the 
advertising manager is sure he has picked the right media... and the presi- 


dent takes fast but sound action based on a concise daily operating report. 


Dream-stuff? No sir, these and many other advanced executive decisions 
are possible now with the Bendix G-20 computing system combined with 


operations research techniques and improved data collection methods 


Your own engineers and systems analysts, or any of the many competent 
management consultants who know computers can tell you why. They know 
the techniques needed to help make management decisions... The speed, 
low-cost and simplified use of i dal-m CEyA0 Maley Muil-L.(-ml am ole-[eadler-] CoM) *)+)) dale 
techniques. Ask them or write to us. We can prove that using a Bendix 


G-20 can be the best decision you ever made 


Bendix Computer Division Hg 


DEPT. 1-31 , LOS ANGELES 45. CALIFORNIA Coerenation 
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COVER FEATURE 


Economic Analysis and Data Processing 


Company economist has role in planning stages of data processing progression. 


OUR OBJECT is to explore the relationship of 
economics to data processing and to establish 
areas in which the economist may exercise his pro- 
fession in the creeping evolution facing office work. 
Additionally, we will consider the extent that data 
processing reflects a firm’s long term develop- 
ment program. 


Role of a company economist 


First we should establish what part a company 
economist plays in business matters and then we 
may see how his work fits into the data processing 


By G. E. Bissell 
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sphere. Economics concerns the allocation of re- 
sources—material, land, labor and capital in a 
manner so as to achieve an optimum combination 
of productive factors and gain maximum returns 
for the owners of the productive factors. Produc- 
tive factors by nature can only be redistributed in 
the long run (a number of years), so economics is 
a study concerned with the long term period. Since 
economics embraces a study of all production 
factors and design of methods to combine them in 
a most effective manner, then the economist must 
be a designer of company policy and must be in- 
volved in long term company development plans. 

The economist must know the trends in business 
and production characteristics. He assesses the in- 
fluence of external business conditions; changing 
fiscal and monetary policy, population trends, ex- 
tent of family system, attitudes of people and 
patterns of income distribution upon the firm. 
Internally, he assesses the development character- 
istics of the firm and of the industry in which the 
firm is situated, the trends in union contracts, 
material sources and supply and mechanization 
investments, so that he may predict the course of 
a firm’s economic growth. In order to do a good 
job, the economist must possess current knowledge 
in management techniques, data processing tech- 
nology, production characteristics and market 
trends, and be able to assess the impact of each of 
these factors on a firm’s development. He must be 
a business administrator with an eye to costing 
the utilization of every resource which may be 
altered in the long run period. 

The economist is in a position to analyze the 
trends in production and management techniques 
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and to single out areas in the administration proc- 
esses wherein improvements to data processing 
efficiency and effectiveness may be gained. Some 
understanding of the manner in which the econ- 
omist may assess potential data flow improvement 
areas may be gained by first understanding the 
characteristics of data processing. 


Character of data processing 


Data processing is essentially a servicing func- 
tion which supports and assists the primary opera- 
tions of a firm. It involves such clerical operations 
as transcribing, computing, transporting, docu- 
menting and filing, in communicating informative 
data from one operation to another and from one 
time period to another. These clerical processes 
may be performed manually or by a varying degree 
of mechanization or automation. Data may be 
processed by a variety of office equipment, from 
adding machines and desk calculators to electronic 
sorters and computers. Clerical operations may be 
performed directly by manually operated machines, 
or indirectly by machine control as the by-product 
of being activated through common or native 
language media from other machines. Operations 
can therefore be autonomous processes or inter- 
dependent and interrelated processes. The success- 
ful utilization of connecting machines in activating 
one another, and in contributing to the automatic 
processing of data, depends upon data processes 
being interrelated. The more interdependent oper- 
ations are, the more continuous the mechanized 
flow of data. Continuous or automatic data proc- 
essing thus is largely influenced by the characteris- 
tics of data processes 

There are other factors which influence the char- 
acter of data processing and which must be an- 
alyzed for the most effective utilization of data 
processing equipment. Such considerations as the 
level of clerical efficiency as measured by error 
ratios and time utilization, the economies of me- 
chanized processes as compared with one another 
and in contributing over-all benefits to the firm, the 
amount of budgeted funds available for mechan- 
izing clerical operations, the firm’s approach to 
system planning and long term data processing de- 
velopment, all bear on the analysis required in 
assessing use of mechanization in data processes. 
These are essentially economic considerations in 
appraising how the factors of production are com- 
bined to attain the least cost combination of pro- 
duction for the maximum returns to the owners of 
the factors of production. 


Data processing and economic analysis 


What then are the economic considerations in, 
and why should we be concerned with, such a 
scientific analysis of data processing? When one 
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views the increasing proportion of operating costs 
attributed to processing of management data as 
business volume expands, then one may readily 
appreciate that this production area contains sub- 
stantial savings potential which may be discovered 
through rigorous analysis. As an organization 
grows, the portion of operating costs consumed by 
the paperwork and clerical processes rises at a 
faster rate than the costs of the productive proc- 
esses. Unless a plan is devised to reduce the propor- 
tion of these administrative costs with business 
expansion, then general confusion and degeneration 
of internal working relationships will develop, 
office bottlenecks will appear and loss of customer 
good .will and business will be the ultimate result. 
Therefore, it is important that a master long term 
data processing development plan should be de- 
vised to accompany corporate growth to prevent 
the development of chaos in the administration 
processes. 

Pressure to uncover prospective savings areas 
often results from increasing union welfare de- 
mands and levelling out of returns from sales. As 
the profit gap narrows, the economist is pressured 
into critical analysis of production facilities in 
searching for ways to cut production costs, and 
one area soon becomes evident—efficiencies which 
may be gained in the clerical processes. Addition- 
ally, increased business demands a _ substantial 
amount of flexibility in administrative processes 
which can only be attained by optimum clerical 
efficiency and by introducing automation at the 
most propitious time. It therefore seems evident 
that economic analysis has an important role to 
play in data processing. 

An economic analysis should assess the charac- 
ter of a firm’s growth and potential development, 
then make a detailed analysis of data processing. 
An understanding of the growth potential inher- 
ent in an industry will provide an exacting basis 
on which to assess the impact of data processing 
efficiencies on a firm’s profit expectations. The 
role of the company economist in this analysis is 
apparent. He must establish whether the industry 
and the firm are in an increasing, diminishing or 
negative returns phase of development; whether 
outside influences are conducive to data processing 
research and he must develop compensating de- 
velopment plans for the firm over the long term 
period. This embraces a study of company size 
and the size of data processing equipment which 
could economically be justified during each stage 
of development; establishing areas for research 
and data development and determining phases of 
system design which will complement one another 
and which should be developed simultaneously. 
This further involves establishing those factors of 
production which require extensive data processing 
support and determining areas in which data proc- 
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essing services may contribute substantial savings. 

A comprehensive system survey will give the 
economist a complete understanding of the admin- 
istrative processes so he may pursue the subse- 
quent involved analysis required in developing 
data processing plans. Developing a data process- 
ing plan entails designing a system which will in- 
tegrate compatible processes. Specific data flow 
stages must be analyzed to appraise what they will 
contribute to the system in increasing efficiency 
with various degrees of mechanization. Interde- 
pendent processes will, of course, produce less 
direct benefits through automation than will proc- 
esses that stand by themselves; however, automat- 
ing interdependent areas may contribute more to 
the system than is initially apparent. Any analysis 
should therefore establish the system-wide bene- 
fits to be obtained from increasing the efficiency 
of and automating specific interdependent data 
flow stages. Additionally, the long term benefits 
rather than the immediate benefits should be estab- 
lished. The economist should realize that assessing 
automation in terms of immediate short term 
benefits leaves his analysis open to disregarding 
the dangerously and obvious negative economies 
of worker dissatisfaction and displacement, re- 
training and relocation costs, severance benefits 
costs, organization inertia and reluctance to as- 
similate automation, etc. 

The character of data processing in each stage 
of data flow will be influenced by the allocation of 
budgeted funds toward automation equipment and 
an assessment of those stages which will most 
effectively utilize the equipment; however, this 
analysis is again influenced by the contribution that 
each stage of data flow makes to the total system. 











Data processing development plan 


The role of data processing in designing a firm’s 
long term growth plans should not be underesti- 
mated. Flexibility in an organization is the key 
to development plans. Flexibility and decreasing 
average costs in the clerical processes should be 
the objective; this may be attained providing 
that data processing development does reflect ex- 
tensive economic anaiysis. Without a planned sys- 
tem, a firm will experience mounting fixed costs, 
rigidity and chaos in the administrative processes 
as business expands. Long term plans should reflect 
flexibility by culling ineffective and inefficient pro- 
cedures, and should reflect decreasing average costs 
through introducing mechanized methods of proc- 
essing data. An optimum allocation of resources 
wherein ineffective procedures may be eliminated 
involves programs for raising clerical efficiency 
through work measurement, office layout and 
forms control projects, and projects for increas- 
ing the efficiency of data flow through adoption 
of the integrated data processing concept. 

The plans must also estimate data processing 
requirements at each stage of corporate growth 
and must schedule in resources required for con- 
tinuous growth at the time that such factors are 
required. The plans must further stipulate which 
resources are available for reallocation in the short 
term period during changing conditions and fluc- 
tuating business within each phase of growth. 
This may entail plans for variable labor and typist 
pools, access to service bureaus for temporary peak 
loads and using leased equipment in the short term 
period. 

The economist should further delineate those 
factors which may readily upset or alter growth 
plans and which will require constant assessment 
and reappraisal. Such factors would be develop- 
ment of new products, new management and cleri- 
cal techniques and technologies, business condi- 
tions, government policies and population charac- 
teristics. Formulation of data flow development 
plans may be directly affected through a variation 
in any of these factors, particularly if the plans 
involve capital expenditures in data processing 
equipment. Continuous economic analysis of busi- 
ness conditions and of a firm’s development charac- 
teristics is therefore required. Reallocation of such 
productive variables as administrative resources, 
filing system requirements and office equipment 
layouts may be required in adjusting plans to meet 
changing environment conditions. 

It is therefore evident that a firm’s potential 
growth is influenced by the control and foresight 
reflected in the data flow processes and that an 
optimum allocation of resources may only be at- 
tained in the long run by planning for business 
expansion. Such foresight requires substantial eco- 
nomic analysis and development planning. 

















MOORE SYSTEM OF THE MONTH 


**MOORE FORMS HELPED US AVOID 
A 49-WEEK PRODUCTION DELAY” 


—says J. A. Gorgenson, System Man-of-the-Month and Skybolt 
Program Manager at Douglas Aircraft Company, Inc. 


©@ THE SETTING: Production of our Skybolt missile is, 
in one sense, the control of statistics—millions of man- 
hours to be analyzed, 20,000 events to be coded and com- 
puted. Our former system used three different typewritten 
forms, with inefficiency, errors, and an 8-day time lag. 
Our arrangement now, using a single continuous form, 
rises above production delays and forecasts man-hour 
needs accurately. In the Skybolt project it anticipated a 
49-week delay sufficiently early to permit taking corrective 
management action. 


THE SYSTEM: It is a computer-analyzed review of every 
detail of production. An Engineering Status Report is the 
key document, showing engineering management the prog- 





ress of jobs. It includes—original estimate of man-hours, 
hours charged the previous week, total hours to date, esti- 
mated hours still to be expended. The statistics come 
through the group planner and are carded, together with 
stored constant data. The project planner sees the pro- 
gram-wide picture in the print-out. 


He reads up-to-the-minute facts on hours, estimated 
vs. actual; worker performance; costs. With this control, 
forecasts can be made accurately, man-power can be 
assigned and, where needed, corrective action can be 
taken. The form is Moore’s 4-part Speediflo—our control 
in print. We found the Moore man quite helpful, both in 
his understanding of data processing problems and his 
knowledge of forms constructions.99 


If your system would profit from experienced help and advice, 
write the nearest Moore office — without obligation, of course. 


Moore Business Forms, Inc. « Niagara Falls, N. Y. + Park Ridge, Ill. « Denton, 
Tex. * Emeryville, Calif. Over 300 offices and factories in North America. 


Build control with 














MOORE BUSINESS FORMS 


Circle no. 4 on reader service card. 
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By Robert A. Link 


Ledgerless Accounting 


Accounting and payroll operations are handled on one machine. 


TO SATISFY CURRENT NEEDS resulting from a 
growth in our operations, it was imperative that 
we revaluate our accounting systems and pro- 
cedure. Most of our records and calculations are 
keyed to specific divisions and/or departments, 
and subsequently interpreted into profit and loss 
statements by product. The new machine selected 
to do the job was the NCR 3100 with tape attach- 
ment in conjunction with our Remington Rand 
data processing equipment already in use for 
accounts receivable. 


Old method 


Our old system involved one machine for pay- 
roll and another for general accounting. With this 
system, all disbursements were made to the journal 
on the accounting machine. At the end of each 
month all entries to each account were manually 
recapped, totaled for a trial balance, and then 
posted to the operating profit and loss statements 
or balance sheet. In addition to this, the balance 
of each account had to be posted again to an in- 
dividual ledger card, totaled, and balanced. 


New method 


Utilizing the NCR 3100 accounting machine 
with tape attachment, additional work can be done 
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in our accounting department and more informa- 
tion is available. This system allows us a com- 
bination of hard copy entries in the journal, 
plus a paper tape which automatically produces 
punched cards. From these cards we produce a 
complete detail listing of entries by account. 

With the flexibility of the new accounting ma- 
chine, we handle both accounting and payroll op- 
erations on the one machine. All manual recapping 
has been eliminated. Trial balances are now done 
faster and more easily. 

By summarizing the detail cards each month, 
and creating a new year to date summary card 
monthly, these summary cards can be merged 
with the current next month detail cards to pro- 
duce a report showing a monthly detail and new 
year to date figure by account. The year to date 
figure represents the new balance for each account 
and takes the place of posting to the old ledger 
card. 

In this system, a clear definition of each charge 
by office, division, department, or account is more 
easily attainable. In addition, this system updates 
delivery of reports to management. There are, of 
course, other advantages to this type of system 
that can not be equated in terms of dollars and 
cents. (continued on next page) 
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Accounts payable checks are written daily and 
distributions are made to the various accounts. 
Also, at the end of each month the monthly en- 
tries are put on the books with a simplified 
special program bar. 
Tape is fed into the converter to produce detail 
cards for each distribution entry. 
Detail entry cards. 
Detail cards are tabulated by page number for TAPE TO 
control purposes. — 
Reports by page number showing total of each 
page for control back to journal page hard copy 
written on NCR 3100 machine. 
End of month all detail cards are sorted by ‘cal 
vendor number. 
Vendor name match punched into detail cards. 
Cards sorted by account number in preparation 
for trial balance. 
Trial balance by account number and divisions. 
Adjustments and corrections are made. 
Account header cards, year to date ledger cards REPORTS 
from last month, and current month detail cards > ae 
are merged together. 

1. Account header cards. 

2. Year to date ledger cards. 

3. Current month detail cards. 
The cards are summarized and tabulated. 
Monthly Profit and Loss statements and Balance 
Sheets are produced, with current and year to 
date figures shown on the reports. 
New year to date summary card produced for 
next month. 8 MATCH PUNCHED 


with |B | self-sticking 
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Made of super-thin Mylar® eFC 
... feeds freely, won't jam — 
equipment. Highly visible OA ee 
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spot. Fast to apply. Low 
in cost. Order red and trans- é : BALANCE 








: SHEET 
parent seals from stock; sil- 


ver on special order. Send 
for free sample. 





Circle no. 11 on reader service card. 





w. H. LJLULIUAE CO. * 793 W. GLENDALE AVE. * MILWAUKEE 9, WIS. 


Manufacturers of Quality Pressure-Sensitive Tape Products ° Est. 1914 
SALES OFFICES: Atlanta + Boston * Buffalo * Chicago * Cincinnati * Cleveland 
Detroit + Hartford * Los Angeles * Milwaukee * New York © Newark © Philadelphia 

St. Louis « Son Francisco * Brampton, Ontario, Canada 
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Teamed with a PHILCO 2000 SERIES Computer 
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Now, with the addition of the new 2400 Input-Output 
System, Philco 2000 Computers reach new heights in 
computer economy, efficiency and flexibility. The 2400 
relieves the 2000 series of all time consuming input- 
output and data preparation workloads . . . at substan- 


tially lower cost. A 2000 system can now devote more 


time to pure computation . . . providing an average 
saving of 25% of available computer time. The 2400 
system includes memory, controls and stored program 
ability such as editing, search and select, sorting and 
data translations. Completely flexible, it keeps pace 








with expanding needs. You simply add the necessary 
input-output devices or expand the memory. Write 


today for complete information. 
Circle no. 5 on reader service card. 
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incorporated in the ne 


systems work, however, together with the corre- 
spgénding increase in k loads, not only make it 
Andatory that the legef of reliability be high, but 
also that the meafis be jncorporated in the machines 
0 efficiently defect arid correct errors when they 
do occur. 

Automatic error detection is the prerequisite of 
any automatic error correction system. Manufac- 
turers of electronic data processing systems have 
developed a number of automatic detection tech- 
niques. Certain of these are based on maneuvers in 
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the area of machine programming. This method is 
especially suited to data processing involving a 
great deal of mathematical computation, where 
various types of formulas can be brought to bear 
to detect inconsistencies in the results obtained in 
the computations. The correction technique gener- 
ally employed here is to re-run a portion or all of 
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the program in which the errors are suspected to 
have occurred. 

A second technique involves a redundancy of 
equipment specifically arranged to yield immediate 
error detection. Although this technique has been 
used, its applicability in the advanced computers is 
limited because of the cost of the additional equip- 
ment. 


Redundancy of information 


The detection technique most frequently used 
involves a redundancy of information. This re- 
dundancy, in various applications, ranges from 
complete duplication of information to simple par- 
ity checks of long trains of information. Nearly all 
electronic data processing systems in use today use 
the redundancy concept in one form or another. 

The power of these redundancy checks has 
usually been evaluated on a theoretical mathe- 
matical basis. That is to say, it has generally been 
assumed that the frequency distribution of error 
patterns is based on independent and equal prob- 
abilities of single digit errors. This premise was 
not unreasonable in the absence of evidence to 
the contrary. However, sufficient operating data 
on various systems has been assembled to indicate 
that this assumption is unwarranted. 


A new approach is now being taken by electronic 
data processing system manufacturers to the de- 
sign of error detection and correction systems. The 
new concept, in effect, states that the equipment 
itself is best able to define its own idiosyncracies 
in respect to error behavior. Through laboratory 
observation of actual data processing networks it 
is possible to build up a sizeable array of statistics 
on error behavior. These statistics in turn enable 
the system designer to formulate a very powerful 
detection technique tailored to particular specific 
equipment. 


Error correction 


There are two broad classes of error correction. 
The first, or “reversion” class, consists essentially 
of re-executing the operation immediately upon 
detection of an error. This class of correction in- 
cludes all forms of program re-running, and in 
general requires that information in its correct 
form be retrieved from some previous point in the 
operation. 

The second class of error correction—‘“deduc- 
tive” correction—involves a powerful detection 
scheme capable of isolating the actual elements of 
information which are in error, correcting these 
elements, and proceeding with the program. Under 
this system it is not necessary to revert to a pre- 
vious point in the program. 

The outstanding example of an error detection 
and correction system, utilizing the new concept of 
error detection discussed above and the “deductive” 
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approach to correction, is incorporated in the new 
Honeywell electronic data processing systems — 
both the Honeywell 800 and the Honeywell 400. 

This system, known as Orthotronic Control, 
utilizes a strong two-dimensional detection tech- 
nique. The technique assumes that information is 
transmitted in parallel channels from memory, 
enters in intermediate buffer storage stage, and is 
then recorded on magnetic tape in a multiplicity 
of channels. At a later time, this tape is read and 
the information again is transmitted through 
parallel channels to an input buffer storage and 
thence back to memory. 

The orthotronic correction system is designed 
to retrieve automatically any information which 
has been lost in the course of the full transmission 
cycle from the time the information leaves memory 
to the time it is returned to memory. The tran- 
scription to and from magnetic tape will have oc- 
curred in the course of the cycle. 


No human intervention 


Orthotronic Control, in effect, is a system of 
error control, using the newest technological ap- 
proaches, that detects and corrects mistakes oc- 
curring in magnetic tape operations. 

Orthotronic Control accomplishes this automati- 
cally without the manual intervention and lost 

(continued on next page) 
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Only CODO has PERMA-JET inked 
ribbons for TABULATING and other 
DATA PROCESSING machines. 


One ink for all data processing require- 
ments: record, Thermo-Fax, Ozalid, 
Bruning, photo-copy, etc. 
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Coming Events 


MAY 21-25 
Municipal Finance Officers Association 55th 


Annual Conference 
The Olympic Hotel, Seattle, Washington 


MAY 22-25 
Symposium on Computer System Large 
Capacity Memory Techniques sponsored by 
Information Systems Branch, Office of Naval 
Research 
Department of Interior Auditorium, 
Washington, D. C. 


MAY 25 - 26 
Operations Research Society of America 
9th Annual Meeting 
Sheraton-Blackstone Hotel, Chicago, III. 
Contact: Dr. Donald H. Schiller, 
205 N. Wabash Ave., Chicago 1, IIl. 


MAY 31-JUNE 3 
GUIDE — IBM 702, 705, 7070 and 7080 Users’ 


Conference 
Queen Elizabeth Hotel, Montreal, Canada 


JUNE 4-7 
National Association of Purchasing Agents 
Convention 
Conrad Hilton Hotel, Chicago, IIl. 
JUNE 6-8 
ISA Summer Instrumentation-Automation 
Conference and Exhibit 
Royal York and Queen Elizabeth Hotels, 
Toronto, Canada 
Contact: William H. Kushnick, Exec. Dir., 
ISA, 313 Sixth Ave., Pittsburgh 22, Pa. 


JUNE 7-9 


Armed Forces Communications and Electronics 
Association Annual Convention 
Shoreham and Sheraton-Park Hotels, 
Washington, D. C. 


JUNE 18-23 
Business Management Institute, Electronic Rep- 
resentative Association 
University of Illinois Campus, Champaign, 
Ill. 


JUNE 26 - 28 


IRE Fifth National Convention on Military 
Electronics. 
Shoreham Hotel, Washington, D. C. 
Contact: Mr. Harry Davis, SAFRD, Penta- 
gon, Washington 25, D. C. 


JUNE 28 -30 
NMAA Annual Conference 
Royal York Hotel, Toronto, Canada. 
Contact: Mr. R. Calvin Elliott, Exec. Dir. 
NMAA, 1750 W. Central Road, Mt. Pros- 
pect, Ill. 


JULY 9-14 


ISA and IRE 4th International Conference on 

Bio-Medical Electronics and 14th Conference on 

Electronic Technology in Medicine and — ey: 
Waldorf-Astoria Hotel, New York, N. 
Contact: Dr. R. L. Bowman, ISA, Dept. «oe 
Health, Education and Welfare, National 
Institutes of Health, Bethesda 14, Md. or 
Dr. Herman P. Schwan, IRE, Univ. of Pa. 
School of Elect. Eng., Philadelphia, Pa. 


JULY 18-20 


Western Plant Maintenance and Engineering 
Show and Conference 
Pan Pacific Auditorium, Los Angeles, Calif. 
Contact: R. L. Saling, Ch. Bd. of Sponsors, 
c/o Clapp & Poliak, 759 * wand te 9g Bidg., 
San Francisco 5, Calif. 
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computer time so frequently associated with ordi- 
nary re-start or re-run procedures. In such pro- 
cedures the problem of re-start and re-run becomes 
most serious when the record in error was properly 
recorded during a previous run, but now is incap- 
able of being read. It is to this type of error, the 
most costly in time and effort, that Orthotronic 
Control is applied most advantageously in the 
Honeywell electronic data processing systems. 

The basic principle of orthotronics may be com- 
pared to the accountant’s practice of crossfooting. 
In crossfooting, a zero balance of rows and columns 
is obtained to insure accuracy. If a zero balance is 
not obtained, the crossfooting technique has ac- 
complished its single function of error detection. 
Orthotronic Control performs this function and 
goes on to automatically correct the error. 

When computers record data on magnetic tape 
they use computer language, a binary code. There 
are many binary codes. The familiar Morse Code 
is one and the Telegraph Code is another. In such 
codes, the numerical and alphabetical symbols, used 
by humans, are replaced by specific arrangements 
of dots and dashes or, more usually, dots and non- 
dots. If, accidentally, a recorded dot is played back 
as a non-dot or a non-dot as a dot, then an error 
has occurred. 

Although modern magnetic tape handling 
mechanisms used with electronic computers are 
extremely reliable, they are sometimes subject to 
introduction of errors into the data being recorded 
or played back. These errors are not caused by the 
tape units or other computer components, but 
rather by extraneous sources, such as minute flaws 
in the coating of the tape itself, or by the transient 
presence of dust, hair, or lint. Such particles may be 
carried under the magnetic head and, by separat- 
ing the tape from the head, cause errors. 


Transverse parity check 


All modern magnetic tape systems include what 
is called a transverse parity check which detects 
the occurrence of errors and stops the progress of 
the computer program. The work of locating the 
error and of making the necessary correction is 
usually left to the computer operator. 

With Orthotronic Control, however, errors are 
detected and then corrected by a powerful two 
dimensional monitoring arrangement (Ortho- 
words in the longitudinal direction; parity in 
the transverse direction). Correction occurs auto- 
matically under a special program called the 
Orthotronic Routine permanently stored in the 
memory. The time taken to correct an error aver- 
ages about five thousandths of a second, after 
which control is transferred back to the original 
program which proceeds as though nothing had 
happened. 

So powerful is Orthotronic Control that it will 
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reproduce a record correctly even if a channel fails 
to record, or play back, throughout the record. 
Although errors rarely affect more than one 
channel at a time, Orthotronic Control will also 
correct cross channel errors: for instance, if a 
hair lying across the tape causes all channels to 
lose contact with the head, briefly, the Orthotronic 
Routine will correctly reproduce the lost data. 


Continuous tape check 


Orthotronic corrections take place too quickly 
to be noticeable. However, they can be auto- 
matically counted and the number printed out at 
the conclusion of each tape run. Such a procedure 
provides a continuous check on the condition of the 
tape. Frequent corrections might indicate that a 


AUTHORS 
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Link is active in the local chapter 
of N.M.A.A. and is on the board of 
directors of the local chapter of the 
Society for the Advancement of 
Management. 


OWEN M. RYE (Orthotronie Con- f 
trol) is Engineering Administrator 
for the Electronic Data Processing 
Division of Minneapolis-Honeywell. 
Previous positions during his 10 
years at Honeywell were with the 
Aeronautical and EDP Divisions in 
Quality Control and Quality Engi- 
neering. Mr. Rye’s academic back- 
ground includes B.Ch.E., University 
of Minnesota, followed by wartime 
service in the Navy (electronics) and 
return for graduate study and In- 
structorship (four years) in mathe- 
matics and mechanics at the Univer- 
sity of Minnesota. 


EDWARD WEBSTER (Computer 
Control) graduated Phi Beta Kappa 
with a degree in liberal arts from 
Gettysburg College, Pennsylvania. 
After a stint in Germany with the 
U.S. Army and a year of free-lance 
writing and travel abroad, Mr. Web- 
ster entered the systems field with 
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tape is in poor condition or that the storage and 
handling environment is dusty. 

If data containing numerous errors is trans- 
ferred under Orthotronic Control from an unsatis- 
factory tape onto a new tape, the errors are all 
corrected. Such a process can be compared, in its 
level of sophistication, with the work of an ac- 
countant. 

But how many accountants can locate and cor- 
rect an error in five thousandths of a second? How 
many could find and rectify the errors in a file of 
100,000 items, each of 150 numerical and alpha- 
betical characters, in approximately five minutes? 
The Honeywell electronic computers can. What is 
more, they do it automatically each time the file 
is up-dated. s 








Which one cost 


half as much to label? 


The envelope that was labeled by the Cheshire Model E ! 


That’s because the Model E applies up to 16,000 labels per hour. 
Compact... and easy to operate, too! Applies all types of labels 
(wide-strip, narrow-strip, continuous pack form, cut or indi- 
vidual labels). Just as efficient for small postcards and enve- 
lopes . . . or middle-sized pamphlets and brochures . . . as for 
larger magazines, catalogs and quarterfold tabloids. 

The Cheshire Model E. 


the Raytheon Company as a member 
of a “mechanization task force” 
engaged in an intensive analysis 
program throughout all plants of 
the Government Equipment Divi- 
sion. Joining Sylvania Data Systems 
Operations, he developed a number 
of EAM systems before going on 
to programming and administrative 
systems planning for the Computer 
Operations Department. g 
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Who Should Buy Forms? 


IN MANY COMPANIES the forms buy- 
ing activity is limited strictly to the 
purchasing department. A _ logical 
enough choice. However, in others, 
forms buying is done outside the 
purchasing department by such indi- 
viduals as the data processing super- 
visor, the forms control supervisor, 
the head of accounts payable, the 
office manager and others. 

Each of them can make a case for 
their side, if you ask them for one. 
Boiled down, the office manager and 
accounting chief have the weakest 
arguments, because theirs is not 
based on technical knowledge. Usual- 
ly they buy the forms because they 
are intended for use within their 
departments, and their strongest 
point is that they get quicker service. 
They don’t mind asking purchasing 
to rubber stamp their orders with a 
confirming purchase, but they don’t 
like the red tape prior to the issuance 
of such an order. Unfortunately the 
red tape they dislike happens to be 
such inconsequential paperwork as 
requests for quotations and bid tabu- 
lations! Very essential to any pro- 
fessionally handled purchase! 

They don’t mind interviewing 
salesmen. It sort of breaks up the 
day for them. In fact, they mind even 
less when the salesmen take them to 
lunch. That sort of breaks up the 
afternoon. But they do little to for- 
malize the liaison, or handle their 
purchases in a manner that good 
business practice dictates. 

On the other hand, both the data 
processing manager and the forms 
control supervisor have one strong 
argument going for them — they 
know all about the form, how it 
should be designed, what kind of 
carbons are needed, and what sort 
of results are expected from its use. 
They know all these things and it’s 
tough to argue them down because in 
many instances the forms are being 
used on electronic equipment that 
rents for thousands of dollars. If 
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anything goes wrong with the forms 
—the blame falls heavily upon their 
shoulders. The machines stand idle 
while they try to straighten out the 
situation. So they have grounds for 
wanting to handle the forms pro- 
curement personally. 

The data processing manager’s ar- 
gument, however strong, can still be 
bypassed. Simply because his func- 
tion does not encompass the design 
of forms, let alone buying them. He 
may know, or think he knows, all 
about the machine requirements for 
horizontal and vertical spacing, and 
certain tricks of the trade that can 
be built into the design for more 
efficient use, but he doesn’t really 
know all there is to know about 
forms design and paper specifica- 
tions. So actually, this leads us up to 
the man who should be conversant 
with all those factors, the forms 
analyst. And it leaves the data proc- 
essing manager back with his own 
problems, specifically, how to get the 
“mostest” out of his machines in the 
“fastest” way. That is a full time job 
and he should be perfectly happy to 
leave the forms designing to the 
man whose job that is! 


The forms analyst 

The forms analyst should know 
more about forms design, paper and 
carbon stocks and forms printing 
processes than anyone else in the 
company. This would seem to give 
him an iron-clad argument for buy- 
ing the forms. In some companies, 
it’s convincing enough so that they 
actually turn over blocks of pur- 
chase orders to him and, in effect, 
make him an authorized buyer. The 
only thing commendable about such a 
practice is that purchasing doesn’t 
have to rubber stamp the orders. 
The bad thing about it is that they’ve 
relinquished one of their functions 
and actually sanctioned that kind of 
buying. 

Knowing all there is to know about 
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a material item does not make a man 
a purchasing agent. It makes him an 
authority, but it still does not make 
him one on buying. Buying is a field 
unto itself. It takes years of train- 
ing to make a good buyer. It may also 
take quite a while to develop a good 
forms buyer—but it is a job apart 
from forms control. It’s like buying 
most other commodities. If the pur- 
chasing agent is given complete spe- 
cifications for the item, and knows 
his sources, he can handle the job 
perfectly from that point. Does the 
plant engineer buy machinery be- 
cause he understands exactly what 
he wants better than anyone else? 
Of course not! He prepares complete 
specifications and turns them over to 
a qualified purchasing department 
buyer. Then he goes about his job. It 
may take weeks to investigate and 
negotiate such a purchase. Mean- 
while he’s doing his regular job and 
leaving the details up to purchasing. 
He can expect to be called on from 
time to time when certain technical 
questions arise, but other than that, 
it’s purchasing’s job to place the 
order. 

The exact same situation should 
prevail in forms buying. The data 
processing and forms control super- 
visors should furnish all the details 
and let it go at that. They too can 
expect to be called on later. Perhaps 
they’ll also need to talk to the vend- 
ors, but the mechanics of purchase 
belong only in the purchasing depart- 
ment. For better management con- 
trol, they should stay there. 

In recent months, some profes- 
sional purchasers associations have 
raised a clamor for purchasing to 
have more stature in their companies. 
It seems to me that this “stature” 
would come naturally if they stopped 
down-grading their own abilities by 
relinquishing part of their jobs to 
other departments, as so often 
happens with the forms buying. g 
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HOME OFFICE: 995 Market St., 
San Francisco 3, California 


CANADA: Tab Products of Canada, 
Ltd., 145 Yonge St., 2nd Fioor, 
Toronto, Ontario. 
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THE LAWYERS of this country are 
starting to assess their role in an 
EDP-oriented society. Alerted to the 
fact that the new technology is 
changing many familiar practices 
in business and industry in connec- 
tion with which legal questions arise, 
the lawyers realize the importance of 
learning promptly about the nature 
of the changes and of their legal 
implications. 

The first step in the program to 
bring lawyers up to date on com- 
puters was a three day Forum on 
the Legal Problems in the Use of 
Computers in Business, Industry, 
and Law in Washington, D.C., March 
23-25, 1961. It was sponsored by the 
Joint Committee on Continuing 
Legal Education of the American 
Law Institute and the American Bar 
Association, the educational arm of 
the national organized bar. 

General Chairman of the sessions 
was Roy N. Freed, a Philadelphia 
lawyer whose pioneering article en- 
titled, “A Lawyer’s Guide through 
the Computer Maze,” which ap- 
peared in the November 1960 issue 
of The Practical Lawyer, inspired 
the Forum and blueprinted the dis- 
cussions. 

It was the general consensus that 
our legal rules are framed broadly 
enough to accommodate the changes 
wrought by the new electronic in- 
formation processing technology. 
But to achieve a smooth transition, it 
was stressed that lawyers and judges 
must become acquainted with the 
workings of that technology at the 
very earliest moment. The readiness 
of lawyers to secure that knowledge 
was apparent from their receptivity 
to the entire day of the sessions 
devoted to a description of computer 
mechanisms and their uses and to 
how computer consultants can help 
lawyers with technical complications. 

EDP practitioners will be inter- 
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ested to hear that lawyers now will 
be looking over their shoulders to 
see how accounting records are being 
altered, how management activities 
are being mechanized, and how auto- 
matic controls are being utilized. 
The lawyers must know these things 
in order to prepare and try their 
legal cases. They must know about 
the new records so that they can use 
them in evidence. Familiarity with 
machine decision-making practices of 
all sorts is essential to them in 
evaluating legal liability in case of 
harm producing errors. 

At the Forum, the new tech- 
nological environment was described 
by Ezra Glaser of the National 
Bureau of Standards, Wayne D. 
Bartlett of General Electric’s De- 
fense Systems Department told how 
computers work, and Arnold I. 
Dumey of Data Sciences, Inc. point- 
ed out how computer consultants 
can help lawyers. Morton J. Ross- 
man of Peat, Marwick, Mitchell & 
Co. looked at EDP developments 
through the eyes of an auditor and 
told of new auditing control tech- 
niques utilized in computer account- 
ing systems. 

The lawyers who prognosticated 
the legal problems in store included 
John R. McConnell of Philadelphia’s 
Morgan, Lewis & Bockius, who 
talked on the rules of evidence; 
Wilfred R. Lorry, of Freedman, 
Landy & Lorry, also of Philadelphia, 
who explored tort law or negligence 
matters; Carl W. Funk, of Phila- 
delphia’s Drinker, Biddle & Reath, 
a specialist on banking law; Francis 
G. Awalt, Jr., of IBM’s New York 
legal staff, who took the corporate 
counsel’s viewpoint; Lipman Red- 
man, of Washington’s Guggenheim- 
er, Untermyer & Goodrich, a tax 
lawyer; and Bartholomew Diggins, 
of Diggins & LeBlanc of Washing- 
ton, who spoke about patent, anti- 


trust, and copyright matters. Ber- 
trand M. Harding, Assistant Com- 
missioner of Internal Revenue, gave 
a detailed preview of the EDP 
systems planned for processing 
Federal income tax returns. 

Lawyers were informed by Mr. 
Freed of the variety of improved 
information processing systems, of 
a simple mechanical nature as well 
as electronic, available to help them 
achieve greater efficiency and lower 
costs in their own professional work. 
He recommended that lawyers take 
an engineering systems approach in 
exploring ways to better their opera- 
tions. Since efforts are in process to 
develop major information storage 
and retrieval systems to assist in 
legal research, he urged that the 
organized bar establish an authorita- 
tive group right now to formulate 
goals and standards for an ideal set 
up of that sort. He particularly rec- 
ommended a single index or finding 
system, if possible, to avoid the 
burdens of the present multiplicity 
of indices and to permit integration 
of as wide a variety of legal ma- 
terials as possible in a single re- 
trieval system. 

The audience of the Forum came 
from the entire country and included 
not only lawyers from law firms, 
corporate staffs, and the government, 
but also non-legal representatives of 
banks, insurance companies, a wide 
variety of manufacturing concerns, 
accounting firms, transportation 
companies, publishers, and manage- 
ment consultants. 

Because of the enthusiastic re- 
sponse and specific requests of the 
registrants, the Joint Committee 
plans to hold additional forums in 
other cities in the near future. Data 
Processing will carry notices of these 
events as soon as they are announced. 
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PUNCHES AND PRINTS 
UP TO 6 COLUMNS OF DATA AT A SINGLE STROKE! 


Now ... here is a truly portable, low-cost, precision machine that both punches and 
prints variable data right at the source. It enables you to collect data from multiple, 
decentralized locations in both machinable and readable form .. . accurately, 
speedily, simply. No electric power is required. 


With the new Addressograph Data Punch you can reduce transcription errors, save 
keypunching and proofing labor, eliminate or reduce machine rental costs. You'll also 
find it a valuable auxiliary in key-punch departments . . . for adding information to 
previously punched cards, entering special codes or instructions, re-creating data 
from damaged cards. 


eer Addressagraph-Multigraph 


{sy CUTTING COSTS IS OUR BUSINESS 


Addressograph-Multigraph Corporation, Dept. D-5 
1200 Babbitt Road « Cleveland 17, Ohio 


| am interested in the new Addressograph Data Punch and would like: 
C) A free demonstration at my office 
0) Descriptive bulletin showing models and prices 
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Units available with Carrying 
Case (illustrated above) for use 
by field men, route salesmen, 
for meter reading and insur- 
ance collecting. Makes data col- 
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The two forms shown are sample 
pages from compact manuals de- 
veloped by: 

The Tabulating Department 

Sylvania Electric Products, Inc. 

Emporia, Pennsylvania 


Manuals with these pages are ap- 
proximately half the size of stand- 
ard 8%”x 11” manuals. There is 
provision for the necessary informa- 
tion on each page. 

The title page names the report 
under the items of title and job. 
Frequency, schedule, date, date due, 
department charged and instructions 
complete the page. Each title page 
is followed by the machine page in 
the procedure sequence. The sample 
of the multiplier (calculator) page 
contains the operation code, card se- 
quence, the board (control panel) 
used, instructions and hours. If the 
next operation involves the tabulator 
(accounting machine), there is a 
similar page for it. 

Compact manuals can be carried 
from machine to machine and placed 
on the machine near at hand for 
reference. The essential details of 


22 


FREQUENCY 


SCHEDULE OATE 


DATE OUE 


DEPARTMENT CHARGED 


INSTRUCTIONS 





the procedure are recorded in the 
manual. After a skilled operator has 
learned the procedure of the report, 
he has memorized card forms and 
their location in the card files. A 
small manual can be carried in a 
card file drawer from machine to 
machine. 

This idea was sent to us by: 
Anthony J. Zito, Jr. 
Tabulating Supervisor 
Data Processing Center 
Sylvania Electric Products, Inc. 
Camillus, New York 


Tub files 


Tub files are best used in inven- 
tory applications where the number 
of items is 2000 or less. If, for in- 
stance, the merchandise is hard- 
ware, such as hammers, pliers and 
wrenches, one card in the tube file is 
used for each tool. If there are 50 
hammers on hand, each hammer is 
represented by a punched card in the 
file. In this card are usually punched 
the following: item code, description, 
price and other necessary informa- 
tion. 












TITLE 


The tub file method can be used 
for invoicing (billing), sales analysis 
and inventory. A card count, entered 
into a counter of the accounting 
machine, provides the quantity. Price 
is accumulated in another counter. 
There is no need for an extension 
of the card on a calculator. 


Master card insertion device 


When the number of items in an 
inventory reaches 50,000 to 60,000, 
the tub file can be replaced by mas- 
ter cards in a card file. A standard 
card file will accommodate approxi- 
mately 60,000 cards. In each card 
there is a quantity field and a price 
field. The master card insertion de- 
vice on the key punch provides for 
the punching of the quantity and 
other variable information. The re- 
mainder of the information such as 
item code and description can be 
duplicated from the master card. The 
master card is replaced in the file. 
The duplicated card is extended on 
the calculator and used for invoic- 
ing, sales analysis, inventory and 
other reports. These cards can be 
discarded after the reports have been 
run. 

A key punch with a master card 
insertion device looks like a standard 
key punch. All the circuitry is in- 
ternal. The only changes on the key- 
board are a switch and a functional 
key. The key punch can be ordered 
with the device. If the master card 
insertion device is installed in the 
field, at least a day is required. There 
is small additional rental for the 
device if the machine is leased. @ 
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Insert the metal or plastic Dashaplate 
embossed with “man language” and 
code-punched with “machine language” 
Then insert blank tab card. Key in vari 
able data on unique keyboard. Depress 
operation lever. Result? A tab card 
that’s imprinted in “man language” and punched in “machine language” with 
significant, variable and constant data, ready to be fed into any kind of elec 
tronic data processing or 80 column punched card equipment 

The Dashew PRINTAPUNCH is the key to error-free, automatic data record- 
ing at the time transaction occurs. It's the first device that permits a practical, 
low cost method of source key punching. The PRINTAPUNCH is so low in cost, 
and so simple to operate, that even a small manufacturer or retailer can gather 
source data directly onto tab cards to take advantage of the economies and speed 
of electronic data processing through service bureau facilities. By the same 
token, the largest corporations can effect substantial economies by eliminating 
manual key punching, eliminating costly errors, and speeding up reports by 
eliminating key punching bottlenecks, and eliminating transcriptions 

No matter what your business is, find out now how the Dashew PRINTA- 
PUNCH can help resolve input data processing problems 











if you use Punch Cards, Computers, Bookkeeping machines, Service Bureau facili- 
ties, then you should read these systems ideas. GET THESE FREE BOOKLETS TODAY! 


Everyone interested in Data Processing should learn how the Dashew PRINTA- 
PUNCH automates source document preparation. See how this new develop- 
ment can be used with all data processing systems. Learn about its wide appli 
cation in many different industries. Write for these booklets now! 


DASHEW BUSINESS MACHINES, INC. 


3655 Lenawee Avenue, Los Angeles 16, California 
Phone: UPton 0-5376 - Cable Address: Dashews 


Embossing, Imprinting and Addressing Machines for every purpose 
OFFICES IN PRINCIPAL CITIES 


Circle no. 10 on reader service card. 


A major technical breakthrough in data processing... 
A new LOW COST input machine that 


Captures Data at the Source and 


= 


rds it in Man and Machine’ 


Language! 


. the first LOW COST input machine 
whose total selling price is equal to, or 
lower than, the monthly rental rates of 


other source data gathering equipment. 


The Dashew PRINTAPUNCH can be used wherever information 
is recorded—in these industries, among others: 


Banking . .. Retailing ... Wholesaling ... Manufacturing . . . Min- 
ing ... Agriculture .. . Hospitals ... Government . . . Utilities 
Libraries . .. Chemical Processing . . . Breweries . . . Railroading 
.. Trucking ... Packing ... Petroleum ... Automotive . . . Aero- 
nautics...Unions... Electronics... Missiles... Fraternal 


Organizations... Publishing ... Restaurants. 


For the following functions: Accounting ... Purchasing . . . Pro- 
duction... Inventory ... Shipping ... Receiving ... Sales . 

Credit... Payroll... Material Control... Movement of Mate- 
rial... Personnel .. . Security .. . Safety . .. Quality Control . .. 


Tool Control, and other activities. 
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Dashew Business Machines, Inc., Dept. pP.5 
3655 Lenawee Avenue 
Los Angeles 16, California 


Gentlemen : 


Please rush me free copies of your booklets on the 
PRINTAPUNCH 


. 
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C0 We may have a possible application for this machine in | 
our operations ! 
Name : = - 
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By Norman Bush 





relationships such as level of income and consumer 
preference, or (with respect to physicians) medi- 
cal school attended, and viewpoint on different 
medical subjects. Other statistical techniques may 
include regression analysis, and analysis of vari- 
ance. However, since most of the data collected in 
a questionnaire is qualitative rather than quanti- 
tative, the two-way table analysis or contingency 
table analysis is usually performed. 

Usually synonymous with the tabulation and sta- 
tistical calculation of contingency tables are such 
types of equipment as: 

1. Key punch —to put useful data on cards. 

2. Sorter — to make one or two-way tables. 

3. Tabulator — to print results. 

4. Desk calculator — to perform calculations on 

data. 
Although this is not a comprehensive list of equip- 


Questionnaire — by UNIVAC 


University of North Carolina ae Center oe social problems. 


MOST QUESTIONNAIRE STUDIES are generat ° 
der to fulfill a need for learning abét be ng | tent, 


structure, public opinion, € 
preference, or anything ee 
customs, habits, likes, dis 

tual and subjective material. 1 
group who plans and organizes the questionnaire 
study is eventually faced with the problem. of tab- 
ulating and analyzing the data. 

Instead of using the standard pumched card 
equipment for assisting in the analysi§ of question- 
naire data we are proposing the use of ‘a general 
purpose digital computer. At the University of 
North Carolina Computation Center the technique 
of using a digital computer, the Univae 1105, for 
questionnaire analysis has been in successful oper- 
ation since July, 1960. 

To date there have been two major users of the 
questionnaire analysis program, and it is estimated 
that over two thousand two-way tables (with com- 
plete statistical calculations) have been generated 
for these users. One is a marriage counselling 
study which surveyed over 500 North Carolina 
physicians, asking each physician pertinent ques- 
tions on their current marriage counselling pro- 
cedures. This study was conducted by Mrs. Ethel M. 
Nash of the Bowman Gray School of Medicine. 
Another research study in executive leadership was 
conducted under the direction of Professor E. Wil- 
liam Noland of the Department of Sociology of the 
University of North Carolina. 

One of the tools of analysis might be contingency 
tables, where we look at the interesting two-way 
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pi ws ‘outlined above, we would like to replace 
items 2, 8, and 4 with a general purpose electronic 
digital computer. Thus, after the information is 
put on cards, we would then rely on a digital com- 
puter to perform the remaining work. 

The main reasons the computer is used in lieu of 
standard punched card equipment are: 

1. Accuracy. 

2. Speed. 

3. Flexibility. = 
Once a spot check.is made*on a series of calcula- 
tions it is very reasonable to assume that all calcu- 
lations are eorrect. This éliminates any need for 
double checkit® As for speed, it is not unusual 
to obtain anywhere from 100 to 200 contingency 
tables (with all pertinent statistical calculations) 
per hour of computer time; after the cards are 
punched. This also can be increased by additional 
programming techniques. 

The most valuable extra asset in the operation 
is the computer’s flexibility to accept program 
changes easily in order to generate special tables 
or do additional calculations. This last category 
is very difficult to evaluate in terms of how much 
it may contribute to the study, but as any computer 
programmer knows, it is very easy to put small 
modifications in a program for temporary or per- 
manent use. 
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would have to prepare 3000 cards for the entire 
study. Now, using the computer concept, we could 


There is one very important advantage in the 
use of the computer which should receive special 
attention, i.e., as far as the computer is concerned 
there is no small restriction on the number of ques- 
tions we have in the computer simultaneously, nor 
on the number of codes we use for each question. 
In a sense, we are saying that you could have a 
punched card with, say, 20 rows instead of 12, and 
200 to 300 columns instead of 80, (with, of course, 
special punched card equivalent to handle these 
extra-ordinarily large cards). The computer has no 
physical restrictions (the way cards do), except 
for the size of its memory, so we do not have to 
limit ourselves to single one digit codes, or tabulat- 
ing only those tables for questions that appear on 
the same card. 

For example, if we had a questionnaire with 1 
pertinent questions and some of the questions 
 eemtapremsndy reed eee 
1, 2, 3, ... 18, 14, 15, instead of using numeric and 
alphabetical symbols for those questions, and then 
place the information from one questionnaire on 
as many 80 column cards as necessary. Thus, each 
questionnaire may be represented by three cards. 
If we had 2000 questionnaires in the study, we 


onto magnetic tape and use the magnetic/ta} ps 


input to the oa. Thi 


5 | ms, there would be a possible 
11,175 © way faites and although all of these 
es are not needed or even useful, it is possible 
during any computer run to obtain any one of 
these 11,175 tables. If you want a two-way table 
between questions 1 and 150, using conventional 
punched card equipment, the use of a reproducer 
would be necessary to place the information of 
questions 1 and 150 on the same card. But the 
computer has no such restriction and information 
from the same questionnaire on consecutive cards 
can be fed into the computer and be referenced or 
used at any time. As was mentioned before the 
only serious limitation the computer has is its 
memory size and computer memories are becoming 
larger and larger each year. 

Currently there are three questionnaire analysis 
computer programs available at the UNC Com- 
putation Center. The programs tabulate and com- 
pute a two-way table analysis of questionnaire 
data and a printed output of the following comes 
with each table: 

1. Identification of the two questions. 

2. Counts for each cell in the table. 

3. Percentages by rows in the table. 

4. Individual cell contributions. (These would 

add up to the total chi square) 
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5. Total chi square. 

6. Marginal values in table. 

Depending on the particular program the com- 
puter generates 18 to 40 tables during one reading 
of the data (on the magnetic tape), then rereads 
the data for the next 18 to 40 tables. This is con- 
tinued until all the desired tables are computed. 
The output information is put on a magnetic tape 
and then printed off line, i.e., we use a printer 
which is independent of the computer. 

The only input additional to the questionnaire 
cards that is required is the identification of the 
questions that make up each table, This is put into 
the computer from cards. The number of tables 
generated in a machine run depends on the follow- 
ae three factors: 

1.. Number of questions for one questionnaire. 

2. Number of questionnaires. 

3. Maximum size of table to be generated. 

The table below illustrates the running time 
based on some maximum values for (1) and (2) 
above and some nominal values for (3) above. 














CURRENT CAPABILITY OF PROGRAM 
uestions Tables Per Hour for 

for a Single Run 10x 10 5x8 

152 100 240 

152 70 170 

152 50 120 

152 40 100 

100 40 100 

75 40 100 

60 40 100 




















Now, generally speaking, fewer questionnaires, 
or fewer questions per questionnaire, mean more 
tables per hour, while a larger table means fewer 
tables per hour. 

In the currently existing programs the restric- 
tions are: 

1. Maximum of 5000 questionnaires. 

2. Maximum of 152 questions in a single run. 

3. Maximum of 10 x 10 tables generated. 

Items (2) and (3) above are very arbitrary and 
can be changed easily in order to accommodate 
more questions or generate larger than 10x1" 
tables. 

Finally, we would say that the utilization of a 
digital computer in the capacity described in this 
article is only a first step towards developing faster, 
more efficient, and more powerful data processing 
techniques. Sometimes in order to take advantage 
of, or use, a more realistic or better mathematical 
model in describing some physical situation, we 
need to be sure that we have some reasonable way 
to calculate and evaluate it. In this sense, it is with 
respect to increasing the scope of the analysis of 
data that the digital computer really pays off. s 
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IBM SUPPLIES SPECIALIST—uniquely trained to assist you in solving supplies problems 
promptly, efficiently and to your best advantage. 
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When it comes to cards, magnetic tapes or 
control panels, the IBM supplies specialists 
know—as few men do—just how to meet your 
needs. IBM supplies specialists are true ex- 
perts...qualified by intensive training in IBM 
schools, plants, and design centers...qualified 
by extensive field experience. 

Equally important, they represent a com- 
pany that is unsurpassed for: 


PROMPT SERVICE—IBM offers you same-day de- 
livery on control panels and magnetic tapes, 
to meet emergency needs. In addition, through 
its nation-wide manufacturing and warehous- 
ing facilities, IBM can service promptly the 
card needs of any customer in America. 


TECHNICAL ASSISTANCE—Through its network of 
Card Design Centers, IBM can assist you in de- 
veloping card designs that will improve card 
handling techniques, reduce card consump- 
tion, and contribute to the economy of your 
data processing operations. As for control 
panels, your IBM specialist can help you profit 
from the ideas and experiences of others who 
have solved problems similar to your own. 


PRODUCT QUALITY—IBM supplies are made to 
precise specifications which have been de- 
veloped over more than 40 years of research, 
testing and performance analysis. 


CUSTOMER EDUCATION—T hrough IBM’s Customer 
Education Centers as well as through plant 
tours, supplies seminars and informative 
literature, IBM offers you an unsurpassed op- 
portunity to achieve competence in the use 
and care of IBM cards, tapes and panels. 


PRODUCT RESEARCH—1T0 assure you the best sup- 
plies products possible, hundreds of IBM engi- 
neers and technicians work full time to de- 
velop new, improved products and techniques. 


The next time you are in the market for 
punched cards, magnetic tapes, or control 
panels, call your IBM office. Talk to the IBM 
supplies specialist—an expert backed by ex- 
perts—a man whose main job is to improve 
the return on your data processing investment. 


IBM DATA PROCESSING 
® 


Circle no. 8 on reader service card. 






Specialists can help you 
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DESIGN ASSISTANCE—you can profit by the 
ideas and experience of others who have suc- 
cessfully solved problems similar to yours. 





IMMEDIATE DELIVERY—control panels deliv- 
ered “off-the-shelf” to meet your emergency 
data processing needs. 


LONGER TAPE LIFE—assured by the unique 
IBM quality control program for new magnetic 
tape, plus an exclusive retest service which 
increases the life of your present tape by 
over 50%. 
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Punched Card Equipment Revitalized 


THE CONVENTIONAL PUNCHED CARD, 
reigning monarch of data processing 
throughout the _ electro-mechanical 
period, tumbled from its lofty perch 
with the advent of the electronic 
era. Many prophecies have been made 
that this decline would become a 
demise — but such is not the case, 
neither now nor in the foreseeable 
future. 

Punched cards continue to play an 
important and vigorous role in data 
processing. So called EAM equip- 
ment may have declined as a per- 
centage of all equipment, but in ab- 
solute numbers they seem abundant 
as ever. Manufacturers and engi- 
neers appear confident of the bull- 
ish future of punched card equip- 
ment. Some enterprising groups have 
been at work developing attach- 
ments for conventional punched card 
machines which expand their capac- 
ities and enhance their flexibility. 
Others have developed devices for 
punching cards in remote locations, 
table model tabulations for low vol- 
ume balancing, coupling arrange- 
ments for combining punching and 
balancing. Provocative systems pos- 
sibilities become possible. 

An extremely interesting attach- 
ment is one which combines a mag- 
netic drum memory with IBM tabu- 
lators, collators, reproducers, etc. 
Here is an exposition of this device: 

HRB-Singer, Inc., a subsidiary of 
the Singer Manufacturing Company, 
is producing a new type of electronic 
computer with an interesting simpli- 
fied mode of operation. Called SEMA 
(the letters stand for Singer Elec- 
tronic Memory Attachment), it at- 
taches to any IBM tabulator, repro- 
ducer, collator, etc., to extend their 
capabilities. Small “piggy-back’”’ 
plugboards are furnished for per- 
manent or temporary attachment to 
various IBM machine panels, and the 
connecting cable of the SEMA plugs 
into these panels. The SEMA itself 
is built into a handsome little waist- 
high cabinet which rolls on wheels 
wherever it is needed. 
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SEMA contains an_ electronic 
counter and from one to five magnet- 
ic storage drums, each drum holding 
2000 words, and each word consisting 
of ten digits and two flags. A switch 
converts this to 4000 words per drum 
with five digits and one flag per 
word. The digit portion of any word 
can store plus or minus numbers and 
the flags can be set to store yes-or-no 
information. Flags, among other 
things, can be used to control selec- 
tors, to print out a signal, to control 
summary punching, and to stop read 
out at  preestablished addresses. 
Numbers can be entered from cards 
or counters in the IBM machine into 
any word on the drum, at the rate 
of one word per machine cycle. 
Numbers on the drum can be read 
out to the IBM machine, or updated 
by amounts from the IBM machine, 
at the same rate. A number may be 
read from the drum and simultane- 
ously multiplied by any single digit, 
and the product transmitted to the 
IBM machine, in one machine cycle. 
Multiplication by more than one digit 
takes extra cycles. The switch which 
splits each ten-digit word into two 
fives also splits the counter so that 
different operations may be per- 
formed simultaneously in the right 
and left portions. 


SEMA does not have a stored pro- 
gram but gets its instructions 
through the wiring of the little plug- 
board mentioned before. This board 
contains counter entries and exits, 
counter controls, address entries and 
exits to identify words, flag entries, 
and selectors which indicate minus 
amounts, zero amounts, and the pre- 
sence of flags. Wiring the panel is 
similar to wiring an IBM tabulator. 

The SEMA with one drum is 
quoted at $20,000 for sale or $532 a 
month rental. Additional drums cost 
$5000 each or $125 a month. 


SEMA application 


What follows is an example of 
SEMA in use. A careful reading will 
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open a Pandora’s Box of ideas for 
you. A billing, accounts receivable 
and inventory application might use 
the SEMA as follows; however many 
variations are possible. Some of the 
drum addresses would in this case 
be assigned to product numbers, 
some to customer account numbers, 
and some to salesmen’s numbers. 
SEMA would be used at various 
times with a 402-3 tabulator, with a 
reproducer, and with a collator. 


1. Reset the drum(s) of SEMA, 
plug SEMA into collator, and 
load yesterday’s closing inven- 
tories by passing a deck of 
cards through the primary 
feed. 

2. Plug SEMA to the 403 and run 
invoices in a normal manner. 
SEMA will simultaneously do 
the following: 

A. Update inventory quanti- 
ties by product on the 
drum. 

B. If any item ordered would 
reduce inventory below 
zero SEMA will change 
the transaction from sale 
to back order, causing the 
403 to print a symbol 
meaning back order and 
to non-add the amount. 

C. Accumulate back order 
quantities by product. 

D. Accumulate dollar amount 
by customer. 

E. Accumulate dollar amount 
by salesman. 

3. Next plug SEMA into repro- 
ducer and punch out total back 
order quantities by product. 
Pull detail cards for back or- 
dered items from billing deck 
(manually) and balance to 
these total cards. 

4. Attach SEMA to collator and 
subtract-load minimum quan- 
tity cards by product. Write 
flag in those that turn minus. 
Then restore closing inventory 
by add-loading the same mini- 

(continued on page 38) 
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FoR A COMPANY which overestimates the cost cut- 
ting potential of a computer installation, the elec- 
tronic data processing road is one fraught with 
danger. In commercial applications the computer 
can perform billing and posting operations more 
quickly and accurately than humans, solve prob- 
lems for research scientists which were insoluble 
before, and compile data so rapidly that manage- 
ment can detect trends and take corrective antici- 


By Edward Webster 
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Computer Control 


The difference between good and poor results. 


patory action where it is needed. All this and more 
it will do — but it will normally not cut costs. 

For this reason the savings realized through a 
computer application are tenuous. The dividing line 
between the machine which becomes a godsend to 
the company by placing it in a better competitive 
position and the computer which becomes nothing 
more than a devourer of profits is very slim indeed. 
The element which quite often determines which 
side of the line it will operate is computer control. 


Control defined 


Computer Control may be defined as the sum 
total of procedures and conventions concerning in 
any way the authorization for use, scheduling, 
actual operating, and recovery of costs in electronic 
data processing installation. Alternately it may be 
thought of as all activity directed toward achieving 
maximum production from the machine in the time 
available. 

All too often computer control consists of vol- 
uminous but seldom heeded written directives and 
a heterogeneous collection of timeworn unwritten 
conventions adapted haphazardly as the need arose. 
It is important to realize that when embarking 
upon an electronic data processing program, fully 
as important as selecting the hardware, prelimi- 
nary analysis and site preparation, is the design of 
a good computer control system. 

Recently implemented at Sylvania Data Systems 
Operations in Needham, Massachusetts is an im- 
proved computer control system which is note- 
worthy for several reasons. Computer control is 
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not new, to be sure. So large an investment in any 
company is normally surrounded by a protective 
wall of logs, ledgers and procedures to govern 
usage and recover costs. However, at Sylvania 
these functions are performed smoothly and 
thoroughly with amazingly little clerical effort. 
Secondly, this successful performance is achieved 
in the face of greater problems of control than are 
normally encountered in most computer install- 
ations. 

The Sylvania Needham operation places an 
emphasis upon the development of entire systems 
custom-tailored to specific applications. For this 
reason a large staff of programmers and analysts 
is maintained, usually more than fifty active on the 
machines during any given period. The variety of 
current projects, ranging from large real-time 
military programs, such as the Air Force BMEWS 
program, to development of utility packages or 
simulator runs for smaller special-purpose comput- 
ers, means that computer runs seldom fall into 
any neat routine. Less than three per cent of the 
work is classed production, making long-range 
scheduling impractical. Three different computers 
are managed by the Computer Operations Section: 
Sylvania’s rugged militarized mobile computer the 
MOBIDIC, an IBM 709, and the Sylvania 9400. 
Each of these machines must be scheduled inde- 
pendently because each is individual in its in-out 
media and peripheral configuration, its term- 
inology, and its special scheduling considerations. 

Still one more troublesome factor is that many 
contracts call for “co-op” programs which entail 
joint programming efforts by Sylvania and the 
customer, as well as on-the-job training for pro- 
grammers, operators, and engineers. This means 
an accelerated turnover of personnel and often the 
necessity of inexperienced programmers and oper- 
ators working with the machine. 

In the face of the conditions described above, it 
became evident that stronger controls would be 
desirable. In June, 1960, the author was called 
upon to develop and implement an improved sys- 
tem to fulfill this need. 


Hallmarks of good systems planning are fairly 
common knowledge. They include simplicity, util- 
ity, flexibility, control, economy and compatibility 
with existing data retrieval structures. Designed 
with these criteria in mind, the Sylvania system 
scores high in each and as a result was sold to 
management, implemented, and proven effective in 
less than three working months. 


Guideposts 


Several basic principles were set down as guide- 
posts for planning. They are truisms, yet perhaps 
for that very reason are easily lost sight of in the 
pressure of day to day operations. 
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First, the computer is one of the largest elements 
of cost—for some companies that largest after 
direct labor and plant. As such it should be ac- 
corded proportional planning and control—more, 
for instance, than work-in-process on the shop 
floor. 

Second, from the standpoint of devising oper- 
ating procedures and programming conventions, 
the operator should be considered a part of the 
hardware: in function he may be thought of as a 
multi-purpose in-out device. As a rule, therefore, 
the less reading, writing, and thinking he must do, 
the better. Saving the operator time is saving 
machine time. (The preceding idea was not in- 
serted with the idea of downgrading the job of 
operator. Systems consideration aside, there is no 
greater single contribution to an efficient computer 
installation than a well-seasoned operator with a 
thorough knowledge of his machine.) 

Third, only production runs should be consid- 
ered “good” time. Granted, many an article has 
been published, many a fervent oration delivered 
on how to classify computer time and the discus- 
sion still goes on. Yet in the final accounting it 
must be agreed that the computer “delivers the 
goods” only during the time it is engaged in pro- 
duction runs. Assembling, running of diagnostics, 
maintaining tapes—all of these from the stand- 
point of the company are no more productive than 
engineering maintenance. Considering a computer 
installation in isolation, “good” time might be 
defined in quite broad terms. The assumption in 
this case, however, is that the computer is an end 
in itself, rather than only the means to an end 
which it really is. This is an extremely important 
distinction, yet one often unacknowledged in a 
computer department. 


Dispatcher 


In the light of these three principles, the respon- 
sibilities for the position of dispatcher were out- 
lined. This job description, once completed, formed 
the basic skeleton for the entire system. In general, 
the function of the dispatcher is to act as a buffer 
between programmers and Computer Operations. 
The following are his specific duties: 

1. Based on weekly requests from programmers, 
to compile a schedule for computer time 
which will effect the best possible utilization 
of the machine and enforce that schedule 
within the changing parameter of engineer- 
ing demands or last minute priority jobs. 

2. To screen all incoming decks for lack of 
proper identification, obvious omissions 
such as remarks or transfer cards, or un- 
authorized charge numbers. 

3. To ensure expeditious workflow in the com- 
puter area. 
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4. To act as the primary instrument of liaison 
between programmers and Computer Oper- 
ations by telephone and through direct super- 
vision of a courier whose main task is to 
deliver work for the computer and dissem- 
inate output. 


5. To monitor the assignment of tapes, prevent 
unauthorized use of the assigned tapes, and 
take measures to minimize storage of “dead’”’ 
tape. 

6. To assist in the design and supervise the 


compilation and distribution of reports to 
specified recipients. 


Viewing the scope of this job it may appear that 


a man of close to managerial calibre would be re- 
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quired to properly fill it. Essential is sufficient ex- 
perience in both computer operation and computer 
programming to understand the problems and 
speak the language of both operators and pro- 
grammers. Desirable is enough general business 
experience or academic business training to be 
conversant with management. Not so obvious, but 
more important than either of the above, is an 
aptitude in human relations. The delicate task of 
resolving the conflict of interest which inevitably 
arises in assigning limited computer time is one 
of his primary concerns. 

In actual practice at Sylvania the dispatcher is 
able to perform these required tasks easily and 
thoroughly. As defined, his job does not necessar- 
ily require a man of near-managerial calibre. 
Generally, as any well-conceived system is further 
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unencumbered, clarified, and procedurized — in 
short, upgraded—the calibre of personnel operating 
within that system can be downgraded with no loss 
of efficiency. The control system at Sylvania, be- 
cause it is as straightforward and self-operative as 
possible, in practice has borne out this theory. 


Mainspring of system 


At the heart of the system lies a key form, the 
“instruction and identification card’. This two- 
part, keypunchable affair is initiated by the pro- 
grammer and submitted with each run. It is a small 
item, yet performs four vital functions: it 1) identi- 
fies the programmer and charge number; 2) 
instructs the operator on running the program; 3) 
provides for operator’s comments to be returned 
to the programmer and 4) keypunched, serves as 
input for almost any imaginable type of utilization 
analysis, management data, or programmer usage 
report. 

When the console operator picks up a card deck 
to be run he removes the instruction card and im- 
mediately clocks it in by electric time recorder. 
During the run a two digit machine configuration 
code is entered and, should unexpected stops occur, 
they are recorded on the reverse side of the second 
part of the card. When the run is complete the card 
is clocked out and the second part separated and 
returned with the output to the programmer. It 
serves not only to identify and route the material, 
but also, displaying the operator’s comments and 
clock stamped times on and off, it assists the pro- 


grammer in debugging and shows him exactly how 
much time has been charged to him. 

The original part of the instruction card is re- 
tained at the console. To the deck which builds up 
during the day “control cards” are added which 
account for all machine time not chargeable to 
programmers, such as idle or preventative mainte- 
nance time. Daily all cards are collected and key- 
punched, thereby becoming input for all reports. 


Card log 


Not the least of these reports is the daily log. 
Manual logging of machine usage at Sylvania has 
been dispensed with. Here was a task directly inter- 
fering with the operator’s job at the console and 
duplicating an effort of the programmer as well. 
Yet the console log, because it serves as the primary 
source document for computer administration, is 
normally the most revered sacred cow in any in- 
stallation, and as such, understandably difficult to 
abandon. 

Since eliminating manual logging no difficulties 
have been experienced at Sylvania. The cards 
themselves serve as reference documents during 
the prime shift. Operators may enter any special 
remarks on them they feel necessary, and for ac- 
tivities other than running programs, account for 
the time by inserting special “remarks cards.”’ The 
cards for the previous twenty-four hours are 
punched during the second shift so that at eight 
o’clock the following morning a neat printout of 
the log is waiting each supervisor concerned. 


REMARKS CARD (one part) 
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Another frequently considered solution to the 
problem of “telling the story” is the electronic 
clock wired directly to an off-line printer. This 
setup can be programmed by means of a computer 
subroutine, the inclusion of special ID cards with 
all runs, and control panel wiring to produce useful 
reports automatically. In planning the Sylvania 
control system analysis revealed the present need 
was insufficient to warrant serious consideration 
of this alternative. 


Utilization data 


Weekly reports are distributed to supervisors of 
programming groups showing the computer time 
used by each programmer subtotaled by task. 
Analysis reports prepared for computer adminis- 
tration serve as tools for improving machine utili- 
zation and compiling machine reliability statistics 
for engineering. Time consumed by outside users 
is machine totaled. Monthly summary cards are 
punched to tabulate “to date” figures for each 
contract. 

When pertinent, programmers must also submit 
off-line routing cards with each job. These cards 
follow the tape or card deck concerned until the 
specified off-line operation has been completed. In a 
case where a series of programs are generating 
output on the same tape, the cards accumulate at 
that tape unit until the reel is full. They are then 
placed in the container with the tape when it is 
routed to the off-line printer. Here they serve the 
off-line operator to double-check the identification 
of each file. They specify how many copies are re- 
quired, the mode of space control, and how print- 
outs should be labeled and distributed. In addition, 
time on and off for each job is recorded and the 
cards retained to serve as a machine log. Period- 
ically these may be keypunched so that utilization 
statistics and charges can be tabulated. 

Assignment of tapes to individual programmers 
is monitored by the dispatcher but actually carried 
out in the programming groups. In the machine 
area tapes are identified by number only. Each 
section is assigned a specific number series. By 
looking at the number only, therefore, the section 
assignment and location in the bins is immediately 
apparent to machine operators. 

To effect the assignment of a new “save tape,” a 
programmer need only ask the section clerk for a 
number. The clerk maintains a listing of the num- 
ber series assigned to his section, and simply as- 
signs the next available number. The tape itself 
need not be touched—it has been in the bin with 
the rest of the tapes for that section all the time. 
The dispatcher is notified of the change in assign- 
ment by the receipt of a tape assignment card 
originated by the clerk. He checks the card against 
his copy of the listing, updates the listing, and 
places the new card in his working card file, de- 
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stroying the obsoleted card. As frequently as 
changes dictate, the new cards are punched, the 
entire file listed, and the updated listing sent to 
the appropriate sections. Only rarely is it neces- 
sary to physically change the number on the tape or 
its position in the storage bins. 

The foregoing summary may create the impres- 
sion that computer control has been effected simply 
by shifting the work load from the computer de- 
partment to the programming departments. The 
generation of data associated: with the operation 
of a computer has always been the responsibility of 
the user. Sylvania, instead of regenerating this 
basic data on the myriad forms often deemed 
necessary for efficient operation, has devised the 
means to transmit the original information 
through the entire cycle from request to report. 
Just two well designed cards can do the job. 
Efficiency through simplicity has been the under- 
lying design concept. The complete system of com- 
puter control is accomplished with eight basic 
forms. By contrast, one large local firm is en- 
meshed in a control system requiring twenty-three 
forms. 

In operation at Sylvania, the system has evoked 
an enthusiastic response from personnel in many 
areas. Programming supervisors now receive one 
more source of information to aid in judging pro- 
grammer performance as well as automatically 
prepared computer costs for each contract; ma- 
chine supervisors in Computer Operations find 
themselves not only with timely accurate utilization 
statistics, but with time on their hands to do some- 
thing to further improve utilization; machine 
operators find their clerking operations practically 
eliminated and time to concentrate on speeding the 
work flow; and managment receives a valuable 
adjunct to its cost data program. 





Correction Notice 


The chart on page 21 of our 
April 1961 issue contains several 
minor errors. Our sincere apol- 
ogies to our readers and to Mr. 
W. H. O'Keeffe, the author. 

The following corrections 
should be noted: 

With one exception, the Red 
coding should be shifted two 
columns to the right. 

The Red coding in the last 
two columns on the right should 
be shifted one column to the 
right. 

A reprint with a corrected 
chart is available to those in- 
terested. 

The Editor 
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FINANCIAL 


MERGERS AND 
EXPANSIONS 


COMPUTERS 
AND 
COMPUTING 


Bendix Corporation reports net income of $7,632,537 for first quarter, 
$1.42 per common share including 60¢ non-recurring. 

Burroughs Corporation's world wide revenue in 1960 was $389, 210,550; 
net earnings were $9,235,867 or $1.39 a share. Up for the llth straight 
year. 
Control Data net sales for six months to end of 1960 were $8,543,126 
with net income $403,722. Up over last year. 

Electronic Associates earnings were up 14 percent in 1960, earnings 
of $1.27 a share for total of $918,000. 

Friden's net sales rose to $89,244,715 for 1960, net profits were 
$5,800,622, a 49 per cent increase. 

Litton Industries had a 40 per cent increase for six month period. 

National Cash Register reports net earnings increased 5 per cent 
over previous year, earnings $2.52 a share. 

Standard Register reported a six per cent increase in sales although 
net profits dropped for 1960. 

Smith-Corona Marchant reported net earnings for last quarter of 
1960 were $488,000 or 26¢ a share, with profits down. 

Wilson Jones Co. reported net income of $103,000 or 31¢ a share 
for the first quarter ending January 31, 1961, a drop from the same 
quarter a year before. 


C-E-I-R's newest merger is with Facts Consolidated of the West Coast. 
In recent months other mergers have been with General Analysis Corp. of 
Los Angeles, Engleman & Co. of Washington, D. C.; and Data-Tech Cor- 
poration of Hartford, Conn. 

Electronic Associates, Inc. has acquired Gorrell & Gorrell of Westwood, 
N. J. for cash and stock. 

Litton Industries has acquired Hopkins Engineering Company of San 
Fernando, Cal. 

Control Data's new corporate and computer division headquarters will 
be in East Industrial Park, Bloomington, Minn. 

IBM will erect a new building in Dayton, N. J. to house the Supplies 
Division. 

National Cash Register has bought a seven acre site in the Great 
Southwest Industrial District of Texas, at Arlington, for a new supply pro- 


duction plant. 


The Electronic Systems Center of RCA, a year old, is operating at near 
capacity for firms in the New York financial district. | 

IBM's subsidiary, the Service Bureau Corporation, has a new data pro- 
cessing service for New York brokerage firms. 

The Waterbury National Bank will use Bendix computers for their data 
processing, and will service many businesses as a by-product service center. 

Another banking service center has been started in Summit, New Jersey, 
to be operated as Loudon Computer Service, Inc. 

The University of Wisconsin has installed a Control Data two-computer 
system at the Numerical Analysis Laboratory. This system consists of the 
large 1601 and the desk size 160. 

Denver & Rio Grande Western Railroad has completed installation of a 
Burroughs 220 system at its Denver headquarters. 























PANEL WITH A PEDIGREE... ; s, 
AND PAPERS 10 PROVE IT! 


Now... for your convenience ...every PWI panel is clearly imprinted with its 
individual serial number! 


Each PWI panel is required to meet rigid quality control standards — must conform 
exactly to master-crafted prototypes before being cleared for warranty certification. 
Now ... because our customers have told us it would be helpful to them. . . every 
control panel is imprinted with its individual serial number; the same number 
appearing on the accompanying warranty certificate. These individually numbered 
panels aid job identification, make inventory easy, assist in keeping track of panels. 


Only a manufacturer like PWI with complete in-plant control of the entire manu- 
facturing cycle can give you such positive assurance of quality. 


PWI... panel with a pedigree... and papers to prove it! 


PWI FILTERS for electronic and electro-mechanical computors and tabulators. 


These filters eliminate objectionable ‘‘feedback’’ on back circuits 
...are designed for convenient installation. Not merely simple 
diodes but a combination of elements molded in high strength plastic 
material . . . fully protected against moisture and physical damage. 


Two types available: GAMMA FILTER with continuous load rating 
of 12 and suitable for virtually any load rating/duty cycle combina- 
tion apt to be encountered in any Feature. 


DELTA FILTER has a continuous load rating of 2 and can be 
operated to 4 at increased duty cycles. 


Send today for the free 12-page handy booklet, “Wire complements . . .” 





PWI Panels Wires Incorporated. dp 
213 East Grand Ave, South San Francisco, California 

Gentlemen: Please send me FREE 12 page booklet, “Pocket 

Guide for self-contacting wire complements.” 


Circle no. 13 on reader service card. 
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FIRM NAME 


; ADDRESS 

. }> W/ I Panels Wires Incorporated 

: ; city ZONE CN eee 
213 East Grand Avenue, South San Francisco, California 




















NEW EQUIPMENT 


R-R PHOTOELECTRIC VERIFIER 


Remington Rand has a new photo- 
electric verifier in Type 2450, for 
input verification of 90 column 
punched cards. The 2450 includes 
adjustable margin stops. By setting 
a switch, the carriage upon contact 
with the right margin stop, auto- 
matically returns and shifts to lower 
register. Upon the second return to 
the right, the machine automatically 
feeds a new card for verification. 
Other features include an over-ca- 
pacity verification key to check zero 
over-capacity punching. 

The machine, in one pass, makes 
it possible to verify either the Uni- 
vac 63 character code or the stand- 
ard 90 column, 37 character code 
used by tabulating machines. 

During verification each card is in 
full view of the operator, who keys 
the same information given on the 
ecard from the original source docu- 
ment. When a variation occurs, the 
keyboard locks and an error light 
flashes on. The operator can re-key 
and proceed if the error was hers— 
or reject the card if the error was 
in the punching. The card will auto- 
matically be delivered to the error 
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COMPUTER QUERY EQUIPMENT 


TELautograph Corporation has 
new communications equipment that 
allows standard teletypewriters to 
make direct inquiries to electronic 
computers, either nearby or at long 
distance. The system utilizes stand- 
ard components of Olivetti teletype- 
writer equipment for inquiry and 
reply linkage with an IBM RAMAC 
computer. 


The production prototype of this 
new system has worked well for sev- 
eral months at Lockheed Aircraft 
in Burbank, California. There the 
RAMAC 305, with 40 million digit 
memory, is used to control job status 
information on the more than 60,000 
open orders which are in the plant 
at any single time. Job progress is 
followed through 500 work load cen- 
ters within the plant. 

Key work centers, remote from the 
computer, can now request informa- 
tion from RAMAC simply by typing 
a request on the standard four bank 
keyboard of an Olivetti T2PN print- 
ing reperforator. This prepares a 
standard five-channel punched and in- 
terpreted paper tape. A small trans- 
mitter control unit, mounted on the 
T2PN, pre-programs the operation 
of the remote inquiring station for 
computer entry. 

In the RAMAC center, a TELauto- 


receiver rather than the normal 
receiver. 


Circle no. 30 on reader service card. 


Mounted on a table alongside the IBM RAMAC 305 computer are two 
teletypewriter receivers. One monitors incoming messages from distant points 
in the plant. The other monitors the computer’s answers to the remote inquiry 
stations. 

The box at the far right is an automatic selector which scans the network 
and automatically activates remote transmitters, accepting one message from 
each station, in rotation. The circuitry in this box makes it possible for a pro- 
duction man to type an inquiry and leave his machine. The system will pick up 
the message when it can handle it and will reply automatically. 

The new TELautograph system makes it possible to generate inquiries to 
computers from virtually any distance—at minimum operation costs. 
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graph search unit, alerted by the re- 
mote control transmitter, scans the 
input stations, accepting messages 
alternately from each. Virtually any 
number of points could be estab- 
lished and even those stations which 
generate little traffic have equal op- 
portunity for access to the computer. 

Inquiry in the computer center is 
through an Olivetti T2CR receiver 
equipped with a T2PF reperforator. 
This unit presents messages on typed 
hard copy and simultaneously pre- 
pares a five-channel paper tape for 
direct entry to RAMAC. 

When the desired information is 
located, RAMAC provides the an- 
swer, which is routed through a 
TELautograph translator. This 
equipment takes the computer code 
and translates it to standard tele- 
graphic code and causes a five- 
channel paper tape to be punched 
and transmitted back to the inquiry 
station. 

It is entirely feasible to connect 
a computer with remote operations 
across the country to provide these 
offices with the latest information. 


Circle no. 31 on reader service card. 


RECOMP Ill 


The new Recomp III solid state 
digital computer was shown in 
December at the EJCC in New York 
City. The new machine has a 4,096 
word magnetic disk memory; each 
word is 40 bits. The computer can 
handle more than 8000 instructions. 
It uses a simplified command list of 
32 standard commands plus five com- 
pact floating point commands. Stand- 
ard input and output is 10 characters 
per second by Friden Flexowriter or 
paper tape punch. 

Use of the optional Facitape 
input/output equipment increases 
inputs to the computer to a rate of 
600 characters a second and output 
to 150 characters a second. 

In addition, Recomp III provides 
four input and output plugs where 
additional optional equipment such 
as card readers, magnetic tape, line 
printers, and analog-to-digital con- 
verters can be used. 

Main memory access time is 9.3 
milliseconds; using the two high 
speed loops this time can be reduced 
to 1.75 milliseconds for add/subtract 
or 10.8 milliseconds for multiplica- 
tion and 11.1 milliseconds for divi- 
sion. 

Using the optional floating point, 
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add/subtract time is 1.1 millisec- a division of North American Avia- 
onds; multiplication, 12.4 millisec- tion, Inc. 


onds; and division, 12.7 milliseconds. Circle ne. 32 on reader service card. 
Recomp is made by the Industrial 
Products organization of Autonetics, (continued on next page) 
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DATA 
PROCESSING 
BINDERS 


$495 


POSTPAID 


Attractive, easy-to-use Casebound 
Binders protect your back issues of 
Data Processing and are ideal for 
quick reference use. They make a 
handsome addition to your data 
processing reference library. Each 
binder holds 12 magazines. 
GILLE ASSOCIATES, INC. 


22nd Fioor Book Tower 
Detroit 26, Michigan 
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BURROUGHS B270 


Burroughs has announced a new 
bank automation system, the B270, 
to provide automatic proof and 
transit operations. In addition, it can 
convert “on-us” items to magnetic 
tapes for further processing by 
computer, and may be used for auto- 
matic deposit analysis as well as 
account reconciliation services. 

The B270 combines magnetic ink 
character recognition (MICR) with 
high speed document sorting, multi- 
ple list printing and solid state elec- 
tronics. The system consists of: 

B270 Central Processor, which is 
a fully transistorized, solid state 
electronic digital computer. It oper- 
ates in three address command in- 
ternally stored program and provides 
4,800 individually addressable posi- 
tions of magnetic core storage. 

B122 Card Reader is an on-line 
photoelectric punched card reader 
with an immediate access clutch pro- 
viding an operating speed of 200 
cards a minute. One card reader is 
required in the B270 system. 

B102 Sorter-Reader reads mag- 
netically encoded information and 
sorts paper documents at speeds up 
to 1,560 a minute. The sorter-reader 
operates in two modes: on-line, 


where it is under control of the cen- 
tral processor, and off-line, where it 
operates as a high speed digital 
sorter. It includes an optical scanner 
for batch ticket detection. 

B322 Multiple Tape Lister. This is 














a completely buffered high speed 
drum-type printer, operating on-line 
at 1,600 words a minute. It produces 
six listings, independently controlled 
and spaced, with provision for 22 
positions of printing at 10 characters 
per horizontal inch and six lines per 
vertical inch. Printing is provided 
for 10 numerals, 10 specific alpha- 
betic characters, and four special 
symbols. The system can accom- 
modate up to two multiple tape list- 
ers for a total of 12 listings, which 
provides pocket listings as desig- 
nated for the sorter-reader. 

B421 Magnetic Tape Unit. A reel 
type magnetic tape unit that reads/ 
writes at 41,600 characters a second. 
Recording is on one-half inch mag- 
netic tapes, 3,600 feet in length. 
Start/stop time is five milliseconds. 
Dual gap read/write heads provide 
longitudinal and vertical parity 
checking. Data is recorded in single 
frame alphanumeric representation. 
The system can accommodate up to 
six magnetic tape units. 

Circle no. 33 on reader service card. 


DEPARIS 
(continued from page 28) 
mum-quantity deck, retaining 


the flags. Plug SEMA into 403 
and list closing inventory with 


A maximum Burroughs B270 system includes, from left, magnetic tape unit, 
two multiple tape listers providing up to 12 listing tapes, a sorter-reader capable 
of speeds up to 1,560 items per minute, a program card reader, and the solid- 


state central control unit. 


38 


symbols for items flagged as 
below the re-order point. 

5. Then plug SEMA into collator 
and subtract-load today’s pay- 
ments. Then add-load yester- 
day’s accounts receivable bal- 
ances, selecting into pocket 1 
those balance cards for which 
there was activity today. Plug 
SEMA into 403 and list ac- 
counts receivable trial balance. 
Plug SEMA into reproducer 
and punch out new accounts 
receivable balance cards for 
the accounts having activity 
today. These replace the cards 
which were selected into pocket 
1 earlier. 


6. Plug SEMA into 403 or repro- 
ducer and print or punch dollar 
sales by salesman, or plug 
SEMA into 403 and 514 into 
SEMA; then as 403 prints 
dollar sales by salesman, a sum- 
mary card can be punched on 
the 514. 

So much for SEMA, an attachment 
with a bright future. Next month 
we'll discuss some other devices de- 
signed to get more out of your pun- 
ched card equipment. 


(The concluding article in this 
two-part series will appear in next 
month’s issue.) 
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PAPER TAPE 


Radio Corporation of America has 
solved the problem of “phantom 
holes” caused by oil spots on paper 
tape by a new tape reader. The 322 
Tape Reader ignores everything but 
true perforations through use of 
photoelectric scanning and improved 
circuitry. The tape equipment comes 
in two models: one, a tape reader 
only; the other can read as well 
as punch. The reader can scan perfo- 
rated tape at rates up to 1,000 data 
characters per second, handling five, 
six or seven-channel formats plus 
parity check. 

The 322 resembles a_ secretary 
desk and comes in Shadow Blue, 
Midnight Blue and Sunset Red. 


Circle no. 40 on reader service card. 


TAPE AUTOMATIC PREPARATION 
EQUIPMENT 


TAPE (Tape Automatic Prepar- 
ation Equipment) is produced by 
McDonnell Aircraft Corporation. 
The purpose of this equipment is 
to produce perfect punched tape at 
less than half the cost and in less 
than one-third the time required, 
by ability to automatically program 
the punched tape. The machine’s 
logic circuitry analyzes word-group 
and key board commands, convert- 
ing them to complete coded pro- 
grams. Finished tape is delivered in- 
stantly by punching mechanisms. 


Circle no. 41 on reader service card. 
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SYSTEMATICS CONVERTER 


Systematics announced the K-177 
Universal Code Card to Tape Con- 
verter which perforates five, six, 
seven, or eight channel tape of any 
code structure and of any width 
from 11/16 of an inch to one inch. 

The K-177 is made for attach- 
ment to any IBM 024 or 026 card 
punch, which then does double duty 
as keypunch and card to tape con- 
verter. The system shifts from card 
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conversion to manual keypunching 
by switching off the power switch of 
the K-177. 

Another feature of the K-177, the 
540 double-hub removable program- 
ming plugboard, permits plug-in re- 
programming for different applica- 
tions. The converter consists of a 
tape punch and a control module. The 
control module houses all converting 
and programming circuits and the 
plugboard. 


Circle no. 42 on reader service card. 


DURABLE MAGNETIC TAPE 


IBM has announced H-D (heavy 
duty) magnetic tape which can be 
used with their 727, 729, 7330, 7701 
and 7765 tape drives. It is available 
in 1,200 and 2,400 foot lengths and 
accepts up to 556 characters per 
inch. A 1,200 foot length of H-D 
magnetic tape, including tape, plas- 
tic reel and plastic container, costs 
$29.00; a 2,400 length is $43.00. 


Circle no. 43 on reader service card. 


TRANSLATERS 


Honeywell announced the devel- 
opment of electronic converters that 
automatically translate records on 
magnetic tape from IBM and Uni- 
vac language to Honeywell language. 
The IBM converter is in operation 
at the division’s service bureau in 
Wellesley, Mass. The Univac trans- 


39 








later will soon be ready. 

The 831 is for Univac and the 832 
for IBM translations. 

Tape units of other companies 
read their tapes into the proper con- 
verter, which converts the signals 
into language readable by the 
Honeywell 800. At present the con- 
verters will be used in the service 
bureau only. 


Circle no. 44 on reader service card. 


CRAM 


National Cash Register has a 
new generation memory file for use 
with its 315 data processing system. 
This device, Card Random Access 
Memory (CRAM), employs a remov- 
able cartridge containing 256 mag- 
netic cards on which information 
can be stored and read at random 
in a sixth of a second. 

The cards used with CRAM are 
plastic, 14 inches long and 314 inches 
wide. They are suspended from eight 
two-position rods in a removable 
cartridge, each cartridge contains 
256 cards. It takes about 15 seconds 
to replace a cartridge. 

In operation, the two-position rods 
turn in such a combination that 
the selected card is released onto 
a rotating drum where it is read 
or written on at the rate of 100,000 





NCR’s Card Random Access Memory 
file is expanded in a few seconds by 
replacement of its 8.3 million digit 
memory cartridge. A cartridge contains 
a “deck” of 256 magnetic cards on 
which information can be stored and 
selected from any card by an NCR 315 
computer in one-sixth of a second. 
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alphanumerical characters a second. 
Information is magnetically re- 
corded on one of seven vertical tracks 
on the card. The computer also se- 
lects the recording track for read- 
ing or writing data. 

Each magnetic card can _ store 
21,700 alphanumeric characters or 
82,550 decimal digits of informa- 
tion, providing a storage capacity 
of over 5.5 million alphanumeric 
characters of 8.3 million digits in a 
single cartridge. 

Up to 16 CRAM units can be 
operated in a 315 computer system. 
In addition to the CRAM units, the 
815 can also control up to eight 
magnetic tape units. Cartridges of 
magnetic cards are interchangeable 
between CRAM units in much the 
same way that reels of tape are in- 
terchanged. 

In random storage, access time for 
any card is 170 milliseconds. Re- 
access of a card already in the 
write/read station is 14 milliseconds. 
Further speed can be had by “time- 
sharing”, which enables the next 
card to be selected while processing 
is being completed on a card. In se- 
quential use, one magnetic card unit 
can perform several sorting tasks. 
CRAM is priced at $38,000, rental 
is about $950.00 a month. CRAM 
will be available for delivery early in 
1962, along with the 315 computer. 


Circle no. 45 on reader service card. 


IBM MICR CHECKS 


IBM has announced that it will 
manufacture paper checks imprinted 
with magnetic ink. These will be 
available in continuous form and 
unit sets in a wide variety of colors 
and styles. 


Circle on. 46 on reader service card. 


KOLLATOR KONTROL 


Automatic Information Products 
Company announce a new Kollator 
Kontrol which consists of a console 
unit and connecting cable to work 
with any IBM 077 or 085 collator. 
All basic matching and merging 
operations can be accomplished with 
a turn of the operation selector 
switch on the console. Sequence 
check and multiple secondary se- 
lect may be switched off or on, in- 
dependent of the setting of the 
operation selector switch. When 
needed, other special collator jobs 
can be wired on the control panel 





without removing the Kollator Kon- 
trol wires. 
Circle no. 47 on reader service card. 


ASSOCIATED DATA CENTER, INC. 


A new data processing group, As- 
sociated Data Center, Inc., has been 
announced. This is the only nation- 
al organization of independent data 
processing service companies. ADC 
companies stress the highest stand- 
ard of quality and service, and se- 
lect as affiliates only those firms 
that meet the association’s stand- 
ards, and who qualify as small busi- 
ness (as defined by the Small Busi- 
ness Act of 1958). ADC services in- 
clude data processing services rang- 
ing from basic punched card to large 
computer programming and proc- 
essing. Affiliated companies are: 

Electronic Data Processing Corp., 
Philadelphia, Pa.; Punch Card Serv- 
ice, Inc., New York City; Tabulating 
Service Companies, Baltimore, Md.; 
Malt & Ness, Buffalo, N. Y.; Data 
Processing Services, Richmond, Va.; 
American Tabulating Co., Engle- 
wood Cliffs, N. J.; Data Computing 
Service, Easton, Pa.; Machine Ac- 
counting Inc., Lansford, Pa. 

A spring meeting is scheduled for 
May 21st in Philadelphia; this will 
be open to companies desiring to be- 
come affiliated with ADC. 


Circle no. 48 on reader service card. 
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“REMIND FRIDLY, THAT THE DIGITAL 
COMPUTER IS NOT A PINBALL MACHINE!” 
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1—Turn gear shaft handle which adjusts 
joiner pins to correct width of punch holes 
on form. 





2—Apply strip of pressure-sensitive tape 
(adhesive side up) to pins. 


_ 





3-Butt trail end with lead end of packs in 
position on pins. 





4-Seal ends with second strip of tape. (Tape 
is perforated down center for easy separa- 
tion). 











(PAT. APP. FOR) 





This precision instrument 
eliminates wasteful short strips 
of forms! Speeds up production! 


The Tedilar Joiner provides uninterrupted feeding of forms in any 
width up to 1474” for use on tab and high speed printers. It has 
been tested, proven and is today being used with gratifying 
results by leading concerns the country over. First developed for 
the Colgate-Palmolive Company in conjunction with the installa- 
tion of a computer and high-speed printing system, it was found 
to greatly reduce the ‘‘down time’’ which occurs each time a 
stack of forms is exhausted. In addition, the Joiner utilizes left- 
over strips of forms, joining them together to make a continuous 
feeding stream. 





ORDERS ACCEPTED ON A 10-DAY FREE TRIAL BASIS 


The Tediar Joiner 
is precision engi- 
neered of heavy 
bakelite, brass 
and dural. Sets on 
rubber cushioned 
legs. Measures: 
16” x 18” x 3%” 
high. 
79.50 


(F.0.8. IN U.S.A) 





Circle no. 14 on reader service card. 





THE TEDLAR COMPANY 


P.O. BOX 426, HUNTINGTON, NEW YORK 


SEVERAL CHOICE TERRITORIES AVAILABLE TO MANUFACTURERS’ REPRESENTATIVES 





PUNCHED CARD DATA PROCESSING 





PUNCHED CARDS-PUNCHED TAPE-COMPUTERS 


> APPLICATIONS using punched card and computer equipment. 
These especially prepared case histories are classified under the following basic 
categories: 


@ Billing (Invoicing) e@ General Ledger 
e@ Sales Analysis Production Control 
@ Inventory Control Cost Accounting 


. 
e 

Accounts Receivable e@ Premium Accounting 
. 


Payroll Operations Research 
Accounts Payable @ Other 
Each category includes applications for each of the major business, industry or 
governmental classifications and utilizes all types of equipment. Each volume 
contains more than 40 applications never before presented. 


COMPUTER GUIDE. All the existing electronic equipment is pictured and com- 
pletely described — the most comprehensive presentation of this type ever made. 
COMPARISON CHARTS give you new insight into the relative characteristics of 
all equipment. 

APPLICATION SURVEYS. A special report on the uses currently being made in all 
major industry classifications, complete with an analysis of results achieved — 
includes applications rejected and reasons. Also editorial analyses of important 
studies. 

FEASIBILITY STUDY Check List. A complete outline for determining your systems 
and equipment needs. 

SUPPLIES and SERVICES Directory — National and Local — Continuous Forms, 
Auxiliary Equipment, Service Bureaus, Consultants, etc. 

EDUCATION and TRAINING facilities currently available. 


BIBLIOGRAPHICAL INDEX. The most complete ever compiled for this field. Thou- 
sands of references by subject and author give you an unlimited source for in- 
formation on all phases of data processing. 


— for a limited time . . . 


TEAR OUT COUPON AND MAIL 


INCLUDED AT NO EXTRA COST with each volume of “THE ANNUAL” a one year 
subscription to DATA PROCESSING Magazine (U. S. and Canada only) — for 
current subscribers subscription extended. 





> EXAMINE FREE FOR 30 DAYS 
















TEAR OUT COUPON AND MAIL 
erwrrwrer err eee 
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The Punched Card 


DATA PROCESSING Annual 
to EXAMINE FREE for 3O days 





After thorough examination | will either OK your memo invoice as indicated below or 
return and owe nothing. IMMEDIATE DELIVERY 


| understand that for each volume of the ANNUAL | will also receive a one-year 
subscription to DATA PROCESSING Monthly Magazine. 


Name__ 
Company_— 
Address. 


[] Volumes ONE and TWO $27.50 


Please Print 


[} Volume One $15.00 
[] Volume Two $15.00 


SAVE MONEY 
If payment 
is enclosed 
books shipped 
prepaid. 
C] Payment 
Enclosed 





IMMEDIATE 
DELIVERY 
on both volumes 


VOLUME THREE 
scheduled for delivery July 1961 


OTHER PUBLICATIONS 
Check as many as you wish to 
Examine FREE for 30 days... 


DATA PROCESSING HANDBOOKS 


— for Specific INDUSTRIES* $15.00 each 


Banking Insurance 
Distribution Manufacturing 
Education Transportation 
Government Utilities 





— on Specific Applications* $10.00 each 


Accounts Payable Payroll 

Accounts Receivable Production Control 
Billing Sales Analysis 
Inventory Control Wiring Tis and 
Order Processing Techniques 


Combined Applications Handbook.......$55.00 


EQUIPMENT ENCYCLOPEDIA 
Vol. One (Electromechanical) $25.00 
Vol. Two (Electronics) ............ $25.00 
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—A Monthly 


How’s Your DQ? 


(Decision Quotient) 


WE’RE no better than we decide we 
are. Assuming competence, the com- 
plementing quality needed for suc- 
cess is confidence. Competence plus 
confidence adds up to decision-mak- 
ing ability — and that’s what it 
takes to get ahead. 

This applies to the manager of 
the data processing department as 
surely as it does to the vice presi- 
dent in charge of opening the mail. 

Know-how plus confidence. The 
know-how at least should be duck’s 
soup to anyone with systems expe- 
rience. Know-how is the accumula- 
tion and recording of facts, and 
facts to the systems man are the 
equivalent of hammers, screwdrivers 
and saws to the carpenter. 

Without the facts it’s pretty ob- 
vious that a wise decision can’t be 
made. Yet an amazing number of 
people put important decisions into 
effect with vital gaps existing in 
their fact armour. Often, when a 
person can’t seem to decide some- 
thing one way or the other it’s be- 
cause he’s inadequately armed with 
information, but doesn’t realize it. 
At this point the wisest decision one 
can make is to postpone final con- 
sideration until the vacancy has been 
filled in the mind. Once the vacancy 
has been satisfactorily occupied the 
confidence will appear as a by-prod- 
uct. 


Making decisions 


Let’s study a case in point. A 
data processing manager is faced 
with the problem: to order a com- 
puter or not. Anyone in this business 
knows this is one of the toughest 
decisions to make. Why is it so 
tough? Isn’t it simply because the 
feasibility study involves so many 
more facts than we’re accustomed to 
absorbing on one project or con- 
sideration? 

Sometimes gathering facts isn’t 
quite enough. Without careful eval- 
uation facts may be useless, or even 
detrimental. A fact is like a many 
faceted diamond. We have to ap- 
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praise it carefully to make sure no 
flaws exist. 

Joe Hosie, crack IBM instructor 
at the Endicott customer education 
center, likes to ask his classes: 
“Which weighs more: an ounce of 
gold or an ounce of feathers?” 


Maybe you’ve heard this before, 
but invariably someone will blurt 
out: “They’re both the some.” 

At this point Joe smilingly ex- 
plains that, since gold is measured 
in Troy weight at 480 grains to the 
ounce, and feathers in avoirdupois at 
43714, an ounce of gold is heavier. 

He’ll next ask, that infectious grin 
not faltering a fraction, which is 
heavier, a pound of gold or a pound 
of feathers. 

Someone will now pop out (prob- 
ably the some guy) that a pound of 
gold is the obvious answer, since 
gold has more grains to the ounce. 

“But,” Joe points out, “a Troy 
pound contains only 12 ounces, 
whereas an avoirdupois pound adds 
up to 16.” 

So, even though an ounce of gold 
is heavier than an ounce of feathers, 
a pound of gold is lighter. At which 
juncture Joe will forcefully drive 
home the story’s little moral. 

“Get the facts, man. All the facts.” 

That’s what’s needed to make a 
wise decision as well — all the facts. 


Facts plus 


Other things are needed too, de- 
pending on the nature and impor- 
tance of the problem. If the decision 
involves moral or emotional factors 
instinct will also figure heavily, plus 
your innate sense of right and 
wrong. 

You have to decide, for example, 
between Harry and Bill for that new 
assistant’s job. Which one do you 
choose? 

Well, first, in terms of fact ac- 
cumulation, we know that Bill is 
highly competent in his work, ex- 
tremely well liked, and has been a 
long time on the job. Harry, while 


Feature 
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also competent, has somewhat less 
experience and shorter seniority. 
Though he hasn’t attained Bill’s 
degree of popularity he gets along 
fairly well with people. 

Based strictly on the facts Bill 
comes out ahead. But probing a little 
deeper more subtle considerations 
begin to appear. These can’t be 
readily posted to the employee rec- 
ord. They have to do with loyalty, 
character and integrity. 

Harry is always right behind you 
without reservations when you need 
him. Comes a snowstorm, for in- 
stance, at the rough time of the 
month, and he’ll get into work even 
though his transportation set-up is 
more difficult than Bill’s. Bill, on 
the other hand, will call in later 
with some long sad story of his rig- 
ors on the snowpile, but Harry is 
the one who shows up. Another 
thing. If Harry makes an honest 
error he’ll honestly admit it. Bill 
will go to great lengths to “cover 
up,” make excuses, and for all his 
show of interest, his true concern 
doesn’t match Harry’s. 

In this case then, instincts con- 
nected with loyalty and character 
outweigh the factors involving expe- 
rience and seniority. 

Another problem regarding de- 
cisions is that every so often you 
find yourself forced into making a 
judgment against your will. Some- 
times, squirming out of such a situ- 
ation is as much an art as coming 
up with a quick answer. 

If a decision is an important one, 
permitting yourself to be forced into 
it before you’re ready can really 
cost. If you feel any reservations at 
all, and if you’re unable to defer 
the decision, the only logical thing 
you can do then is set all your cards 
on the table. Show why you’re seek- 
ing to postpone your answer. 

For example, your boss is press- 
ing for a new job to start the be- 
ginning of the month. But you have 
your doubts. You may be able to get 
the project on the air, but you’re 
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not sure. You’ll have to do a little 
more analyzing, and will know bet- 
ter in a few days. So, what do you 
do? The best tack is to come right 
out in the open with your reserva- 
tions. Explain what could result if 
the starting date is premature. The 
problems that could foul up the nor- 
mal routine, undermine the system, 
weaken confidence and morale. Most 
of the time, if your boss understands 
why you’re trying to defer your 
decision he’ll go along with your 
judgment. 

But, don’t forget, to a certain de- 
gree, it’s his job to prod you into 
decisions, and if he simply believes 
you’re giving him the old stall, he’ll 
prod you that much harder. 

Just one more factor. Most im- 
portant in decision-making is good 
old-fashioned “guts.” You need your 
convictions, and you need the cour- 
age of your convictions. 


This too will come as a by-product 
if you can ask yourself this question 
and answer affirmatively: “Are my 
decision-making considerations 
geared to the best interests and ob- 
jectives of my company instead of 
being motivated by selfish personal 
factors?” 


Test your decision after it has 
been made. If a sense of personal 
well-being is there it’s a good sign 
that the decision was a right one. 
If nagging doubts and reservations 
persist, watch out — a reexamina- 
tion of the facts and values may be 
called for. 


DATA... 


yours for the asking 


CLARY CORPORATION has a new 
24 page illustrated brochure en- 
titled, “This Is the New Clary,” 
describing products in a growing 
line of computer and data handling 
equipment. 


Circle no. 70 on reader service card. 


DIGITRONICS Corporation has new 
descriptive literature available on 
its Dial-O-Verter system, the system 
which functions with the Bell Sys- 
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tem Data-Phone 200. The brochure 
includes photographs. 


Circle no. 71 on reader service card. 


ELECTRONIC ENGINEERING 
Company of California has a second 
edition of the Short Form Catalog 
describing new product lines in the 
fields —- time code generators, tim- 
ing systems auxiliary equipment, 
search and control systems for mag- 
netic tape transports, data handling 
equipment and automation equip- 
ment. 


Circle no. 72 on reader service card. 


THE FOUNDATION FOR MAN- 
AGEMENT RESEARCH has just 
issued a fourth edition of its popu- 
lar study on equipment leasing, 
“Pros and Cons of Leasing.” In- 
cluded are new tables and charts an- 
alyzing the comparative costs of 
leasing, outright cash purchase, pur- 
chase by conditional sales contract, 
and purchase through bank finan- 
cing. Specific situations where it is 
advantageous and disadvantageous 
to lease equipment are analyzed. 


Circle no. 73 on reader service card. 







INDUSTRIAL MANAGEMENT 
SOCIETY’S film rental catalog has 
88 keys to work simplification and 
industrial engineering techniques. 


Circle no. 74 on reader service card. 


PHILCO CORPORATION has a 
number of new booklets which de- 
scribe or outline: What to do be- 
fore installing a computer system; 
this five page booklet is in non- 
technical language which details sys- 
tem analysis, specifications, design 
and full operation of the computer. 


Circle no. 75 on reader service card. 


The operation of FRED, a relo- 
catable dump routine which may be 
used as a general dump routine or 
as a snapshot routine. 


Circle no. 76 on reader sorvice card. 


Macro instructions and their func- 
tion of storing and executing input 
output orders. 


Circle no. 77 on reader service card. 


Routines to create, add to, delete 
from, replace and list TAC libraries. 


Circle no. 78 on reader service card. @ 


sisehme Acme Super-Visible 


System lets operators 


PWIRONEARUIE find...feed...refile 
to the 
draw 


cards gunfighter fast! 


Super-fast because it’s 
Super -Visible. Keeps the 
identification edge of every 
card visible to the operator’s 
eye, in quick-flip hinged 
aluminum frames. Cards 
slip out, slip back in a flash, 
faster than most machines 
can use them. Guarantees 
you the full productive 
power of your investment 
in office automation. To 
see how, send coupon today. 


BSS v'sisce | 


ACME VISIBLE RECORDS, INC. | 
7305 West Allview Drive | 
Crozet, Va. | 
Please give me information show- | 
ing how Super-Visible and other 
Acme Visible systems untangle | 
the i and filing snags in | 
| 
| 
| 
| 
| 








office automation. 
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Data Processing Systems and Procedures 


The “right hand” of data processing management 


By Dr. S. W. Brossman 


ONE OF THE MOST ELUSIVE ARTS I know is found 
not in museums or concert halls, but in data proc- 
essing industries with large and complex proce- 
dures for the routing and processing of the busi- 
ness at hand. Intuition and experience are the 
stuff of which judgment is made, and intuition 
plays a large role in keeping the intricate systems 
machinery functioning at top efficiency. 

In the data processing department, for example, 
the nerve center of its entire operation should be 
the procedures group. While this group is certain- 
ly not the brains of the outfit, it does have the 
responsibility of responding to signs ef breakdown 
in the data processing organism, reacting to needs 
of this or that part of the system, communicating 
instructions to every limb and organ of the de- 
partment, and carrying back impressions to the 
management brain. In a very real sense, data proc- 
essing management is only as good as its systems 
and procedures. And systems and procedures need 
a great deal of constant scrutiny and maintenance 
to be any good at all. 

The business of the procedures group is the 
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machinery by which data processing gets its job 
done. And this group isn’t as interested in the data 
processing job itself as it is in the way in which the 
job gets done. 


Now, it isn’t enough for the procedures group 
simply to repair the machinery when it breaks 
down or to put a drop of oil in the works now and 
then to keep it going. First of all, this group must 
understand the very nature and purpose of the 
department. Then and only then can it make 
specific recommendations for system changes in 
anticipation of trouble, not after trouble has mani- 
fested itself. 


Procedures doctor 

To do this, the procedures man must be a diag- 
nostician, a trouble-shooter, a snooper, a systems 
mechanic, a staff assistant, and a soothsayer all 
rolled up in one. And he must be able to make up 
his mind and get his ideas across. Too often the 
ideas for systems maintenance do not originate 
with the procedures group at all, but with manage- 
ment. This is 180 degrees out of phase with max- 
imum management efficiency. 

Ideally, the function of management is to judge 
men and to make decisions. In judging personali- 
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ties the administrative manager must attract the 
right kind of supervisors to bring his solutions to 
problems. And in making decisions he must select 
the right solutions from among those presented. A 
manager may ask three assistants for solutions to 
the same problem, but each assistant should bring 
back only one positive decision. If all a top-level 
data processing manager ever did was pick the 
right supervisors and make the right decisions, 
he’d be worth a fortune to his company. But if he 
had to uncover problems for himself, suggest alter- 
nate solutions, and then write the memos too, he’d 
be dissipating his usefulness to his company. 


Aid to management 

The purpose of the procedures group is to leave 
management free to run the show. And the only 
way the group can do this is to bring to manage- 
ment not only the problem but also the solution, as 
well as the written directive, ready for manage- 
ment’s signature. 

The procedures group, therefore, must contain: 
1. Thoughtful and experienced men who have a 

thorough knowledge of data processing systems. 

2. Careful detail men who can iron out wrinkles 
and write meaningful and understandable sen- 
tences. 

3. A hardworking and competent leadman. 

4. A supervisor who can organize the team and 
lead the assault on a problem, who can assess 
and correlate different points of view, who can 
recommend a clear and direct course of action 
for management to take—and who can main- 
tain a reasonably high batting average for the 
soundness of his recommendations. One super- 
visor you don’t want is the guy who dreads his 
turn at bat. 

As in most operations, the key to the procedures 
group is its boss. If his organization is sound he 
should be able to manage his outfit with an average 
of about an hour a day. Several days a month 
should be sufficient to keep up contacts in outside 
professional organizations. Up to one week a 
month, on the average, may be needed for govern- 
ment and customer contacts. But the real meat of 
his work is the remainder—a minimum of half his 
time—which should be concentrated on diagnosing, 
simplifying, and adjusting data procesing systems 
and procedures by means of sniffing, snooping, ask- 
ing, pondering, and recommending. 

The ideal procedures group supervisor is a man 
who dotes on problems, who thrives on management 
and who eats organization for lunch. He is a tactful 
and a careful person, who, with all his capacity 
for patience, is itching to get the job done. In short, 
he does not exist. The problem always, of course, 
is to find a reasonable facsimile. s 
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to see the big advantages 
of VPC panels 


e Aluminum-light, highly polished, sturdy 
frame 

e Die cast, 20% lighter contoured handle 

e@ Black phenolic sections molded for closer 
tolerances—minimum wear from wire 
insertions 

e Special screening process makes larger, 
sharper characters 

e Thermo-plastic cover with Thumb-Pressure 
release that will not conduct electricity 

e Pressure sensitive printed labels for coding 
purposes 

e@ Unconditionally Guaranteed 

e Orders filled within 24 hours for panels, 
covers and wires for every IBM installation 





Wherever there's an IBM _ installation 
there's a VPC Service Representative 
nearby. 


VIRGINIA PANEL 


CORPORATION 
Dept. DP e Waynesboro, Virginia 


Circle no. 16 on reader service card. 
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SEEN IN PRINT 


PERF-O-DATA, A LEGIBLE PERFORATED CODE, Data 
Processing (British quarterly), January-March, 1961. 


Symbols that can be read by both men and 
machines were the aim of magnetic ink codes, but 
those are expensive. Less expensive is an alternate 
system called Perf-O-Data in which legible outlines 
of arabic numerals are formed by punching pat- 
terns of holes through documents. Punches, re- 
producing punches, readers and sorters have been 
developed for preparing and handling documents 
using this perforated code. Among advantages 
claimed for this method are moderate capital costs, 
quick document preparation, easily identified codes. 
Also the perforated data can be transcribed on 
other documents such as punched cards and 
punched paper tape, allowing further processing 
through existing machine installations. 


INVENTORY MANAGEMENT—AN APPLICATION OF THE 
EXCEPTION PRINCIPLE by Doyle W. Selden. N.A.A. Bul- 
letin, December, 1960. 


The need to reduce the number of Navy aircraft 
grounded for repair parts sparked the more-than- 





Now Available 
Programming Training Courses 


Prepare now for the 
new generation of 
Accounting Machines 


Write For Free Information 
BUSINESS ELECTRONICS 


Inc. 
Se PROGRAMMING SECTION 
420 MARKET STREET 


SAN FRANCISCO, CALIF. 


Over 4 5 years experience in 











Programming Training 


Circle no. 21 on reader service card. 
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nationwide program reported in this article. Under 
this new system, frequent mechanized processing of 
repair parts records is supplemented immediately by 
evaluation of exceptions to adequate stock — and by 
prompt and aggressive corrective measures. The author 
views the program as widely adaptable to inventory 
control problems. 


DATA PROCESSING FOR SMALL CLIENTS by Raymond 
A. Crovatto, Journal of Accountancy, December, 1960. 


The introduction of relatively inexpensive adding 
machines that simultaneously produce punched paper 
tape makes it feasible for even quite small businesses 
to obtain benefits of automatic data processing by 
service bureaus. On the basis of his own firm’s experi- 
ence, the author discusses the factors to be considered 
in selecting a service bureau, steps necessary to con- 
vert to automated methods, preparation of data for 
processing, and touches to reports received from serv- 
ice bureaus before delivery to clients. @ 


CLASSIFIED 


Accessory Equipment 

PANELS & WIRES, ETC. NEW—PWI RECON- 
DITIONED & GUARANTEED — IBM. Write for 
list, we quote. A. E. Bohlander, 12472 E. Outer 
Dr., Detroit 24, Mich., TU 2-4634. 





INDEX TO ADVERTISERS 


Acme Visible Records, Inc. : 45 
1401 Addressograph-Multigraph Corporation ...... bbc 
DATA PROCESSING Bell & Howell Company Back Cover 
The Bendix Corporation, Bendix Computer Division 6 
SYSTEM W. H. Brady Company agucandataisind ion: 
Business Electronics Inc. i an 48 

Cc 102 
wate oe Chesire, Inc. as ‘ _ 7 
PROGRAMMING FOR Codo Manufacturing Comperation oo ae . 
BUSINESS COMPUTERS Computer Room Construction Company ......... ive 
Dashew Business Machines, Ine. ..0..0..00. ooo ooo coocceccccccc cece eeee 23 
Course 101 Gille Associates, Inc. 42 and 43 


Graphic Systems “t hecho 
International Business tadhines Conpuvation, 


Data Processing Division 26 and 27 
MAC Panel Company tes Sesto Back Cover 
ren NN I sci cs Ses pavaces guide cenrcnseenanvaasdinbasenen 10 
The National Cash Register Company............ Inside Front Cover 
I ci atewcscnncicesedsioctlbciveasndneinanesauameniens 35 

a a aon sa Sac ahigaaoncbucnndelbdnecsoduaansion 13 
EEE EE A Se OO NE EEE nee 19 


EEE TOT RE, 
Virginia Panel Corporation 
The Wright Line, Inc. . 


DATA PROCESSING 

















BOOK SHELF 


DECISION MODELS FOR INVENTORY MANAGEMENT by Robert B. Fetter 
and Winston C. Dalleck, Richard D. Irwin, Inc., Homewood, Ill., 1961, 
125 pages, $5.75. 


This book is designed as a guide for the interested and reasonably 
sophisticated operations analyst whose primary concern is the analysis 
of problems in inventory management. 

The book provides such an analyst with the approach to the analysis 
of his problem through model formulation, data collection and analysis 
and solution. The solution should include the optimum inventory as the 
goal, with the rules formulated to produce answers as to how much in- 
ventory to carry: enough so that demand can be met, but not so much 
that the relative costs of carrying the inventory are excessive to demand. 

The book is divided into three parts plus appendices which include a 
glossary. Part one takes up inventory decision models: basic EOQ model— 
purchased lots; production lots; variation in demand; procural problems; 
and sensitivity analysis. 

Part two deals with input data: costs and prices which include order- 
ing, carrying and depletion costs; demand and lead time; and the Monte 
Carlo method. 

Part three covers illustrative cases: basic EOQ model, production EOQ 
model; variable demand and lead time; quantity discounts; an integrated 
computer-oriented inventory management system; and a case study. 


SUCCESSFUL MANAGERIAL CONTROL BY RATIO-ANALYSIS by Spencer 
A. Tucker, McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 36, 
N. Y., 1961, 434 pages, $11.00. 


“Years ago, one company could successfully compete against another 
by having lower hourly labor rates or because it paid less for materials. 
Not so Today. Now the competitive battleground is in the tiny, elusive, 
and sometimes hidden areas of manufacturing concerns. Profit making 
now comes from constantly unmasking hidden costs or negative acts, 
from policing and guarding against insidious creeping change, from 
lighting up a hitherto unknown profit area. Today managerial inertia is 
a disease. Fact finding is vital. 

“Profit planning requires much more than these efforts. Profit planning 
for the longer term must include action for growth and survival.” 

To keep the company in business and healthy, the author advocates 
the need for managerial contro—MC—which is reliant on data not al- 
ways in the usual financial statements. MC is a technique of reducing 
company data to significant ratios and interrelating their movement. 

First, ratios are developed which evaluate facets of the economy which 
are vital to the company life and growth. Then control is provided by 
acting on the interrelationship of the movement of the ratios. 

Explaining this, the author divides his bcok into: how to get effective 
management; tools for ratios and controls; elementary ratios for evaluat- 
ing production; advanced ratios; managerial control of production; eval- 
uation and control of sales effort; ratios for sales effort; sales ratios for 
evaluating product activity; evaluation and control of the sales function; 
integration of production and sales; financial management; evaluation of 
the capital structure; and integration of the activities of production, 
sales, and capital. 

Although the book deals primarily with manufacturing, the same 
techniques are applicable to transportation and distribution, warehousing, 
and wholesaling. g 
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for your 


COMPUTER SYSTEM 


LIGHTING 

e FLOORING 

STORAGE SPACE 
HUMIDITY CONTROL 
TEMPERATURE CONTROL 
ACOUSTICAL TREATMENT 


As you may well know, there are a 
myriad of important factors that must be 
carefully planned for optimum data proc- 
essing installation. 

This highly specialized work assures 
you of proper use and care of your 
valuable equipment. 

Our company has helped others solve 
their specific installation probl 

Our staff of experienced engineers is 
prepared to meet your most exacting 
needs in designing and building data 
processing rooms. 





Please contact us for a consultation at 
your convenience. 


* COMPUTER ROOM - 


CONSTRUCTION CO. 
8636 Lyndon * Detroit 38, Mich. 


Circle no. 19 on reader service card. 
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Boardmaster Visual Control 
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BOARDMASTER VISUAL CONTROL 


% Gives Graphic Picture-—Saves Time, Saves 
Money, Prevents Errors 

% Simple to operate — Type or Write on Cards, 
Snap in Grooves 

% ideal for Production, Traffic, Inventory 
Scheduling, Sales, Etc. 

% Made of Metal. Compact and Attractive. 
Over 500,000 in use. 





Full price $4950 with cards 
24-PAGE BOOKLET NO. KV-40 
Without Obligation 











FREE 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


YANCEYVILLE, NORTH CAROLINA 


Circle no. 20 on reader service card. 
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editorial 


THE USE of electronic data processing equipment offers 
an opportunity to deal more effectively than ever before 


with one of the long-standing and perplexing problems 
of management, namely, supplying accurate data to those 
wha,as supervisors and executives, need and will use these 
data to make informed decisions. Electronic data process- 
ing does nothing if it does not assure an orderly flow of 
meaningful data for use in more effectively managing the 
multi-faceted activities of business. 

In seeking to provide this, those who help to engineer 
the changes had best avoid becoming enamored of hard- 
ware. It is not hardware that gets the job done; it is 
systems — conceived in breadth and developed with clear 
objectives in mind. He who gets a fixation on equipment 
is in for trouble. Data development is systems oriented, 
not machine oriented, and when you ask too much of a 
machine, or distort your needs to fit equipment, to that 
extent are you unfaithful to your job. 

One of the most essential ingredients that must be 
present is common purpose, coordination, cooperation or 
teamwork, in fact it is indispensable in an electronic data 
processing program. 

When electronic data processing equipment is being 
considered for any business — organizational lines, func- 
tional lines, geographic lines, and even professional lines 
which have presented barriers to efficient data processing 
systems in the past, no longer can be permitted to obstruct 
the orderly and effective use of an electronic data proc- 
essing system. 

If the broad systems approach is pursued with the in- 
evitable integration of the data processing system and if 
the system is coordinated and integrated on a company 
wide basis, then compartmentalization will have to stand 
aside, artificial boundary lines will have to disappear and 
experts in science, engineering, finance, accounting, 
personnel, management analysis and many other func- 
tional or professional fields will find that the only course 
to follow is one which involves a common effort. s 
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CAUGHT! a mailing error right at the scene 


It is so reassuring to be able to count on the 

Phillipsburg Inserter’s deadly accurate detection 

system to instantly catch and pinpoint a double- 

feed or an omission. Big and relatively small 

mailers are achieving faster and economical 

mailings with the Phillipsburg Inserter. Nothing 
escapes the Phillipsburg Inserter...no lost manhours, no costly 
space to accommodate large temporary or drafted crews, no missed 
mailing deadlines and no chance of embarrassing mailing errors 
caught by the receiver. There are so many mailing advantages and 
conveniences with a Phillipsburg Inserter! 


Write for complete information on the 
mailing advantages and conveniences 
of a Phillipsburg Inserter. 


FINER PRODUCTS THROUGH IMAGINATION 


Bell & Howell Company 
PHILLIPSBURG INSERTERS 
14 East Jackson Boulevard 


Chicago 4, Illinois 
AVAILABLE IN CANADA THROUGH BELL & HOWELL LTD. 
DPS61 


Circle no. 25 on reader service card. 











